Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
publisher to a library and finally to you. 


Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 


We also ask that you: 


+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world, Copyright infringement liability can be quite severe. 


About Google Book Search 


Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 
ai[http: //books . google. com/| 




















THE $ 


COAL SS METAL MINERS’ 
POCKETBOOK 


OF 


PRINCIPLES, RULES, FORMULAS, 
AND TABLES. 


SPECIALLY COMPILED AND PREPARED FOR THE CONVENIENT USE OF 
MINE OFFICIALS, MINING ENGINEERS, AND STUDENTS PREPAR- 
ING THEMSELVES FOR CERTIFICATES OF COMPETENCY 
AS MINE INSPECTORS OR MINE FOREMEN. 


NINTH EDITION: REVISED AND ENLARGED, 


with 


ORIGINAL MATTER. 


“Though index tearning turns no student 
At grasps the Eel ot Science by the tail, ale, 


Pope 


SCRANTON, PA.: 
INTERNATIONAL TEXTBOOK COMPANY. 


1905. 
i Bd 





eplacitg Mm1ss1/7v 


THE N 
PUELic ARY 


204728 


TILDEN FOUNDATIONS 
R 1040 L 


CoPYRIGHT, 1890, 1893, 1900, 
BY 
‘THE COLLIERY ENGINEER COMPANY. 


CopyRIGHT, 1901, 1905, 
BY 
INTERNATIONAL. TEXTBOOK COMPANY. 





ENTERED AT STATIONERS’ Ha 





, LONDON. 


All Rights Reserved. 


PRINTED BY 
INTERNATIONAL TEXTBOOK COMPANY, 
SCRANTON, PA., U.S. Av 











vill PREFACE. 


Tie sections on Prospecting, Ventilation, and Methods of 
Working have been entirely rewritten, enlarged, and greatly 
inproved. 

The tables of Logarithms, Trigonometric Functions, etc. have 
been reset from the latest corrected editions of standard tables. 
The Traverse Table has been greatly reduced in length, but 
withort affecting its efficiency, while the table of Squares, 
Cubes, etc. has been added to by the addition of Circumfer- 
ences and Areas of Circles. 

The Gloasary, which contains about 2,500 words, is believed 
to be the most complete mining glossary ever published, as it 
is a combination of all the mining glossaries extant of which 
the compilers could hear. 

Wherever possible, credit has been given the authorities 
from whom data have been taken, but in such a work it is mani- 
festly impossible to give full credit for everything that has 
been extracted, quoted, and compiled, and we can only in this 
very general way acknowledge our indebtedness to the large 
number of authors and engineers whom we have failed to 
mention by name in the text. 

No one sppreciates as fully as does the editor of such a pub- 
lication the value of the suggestions and data that have been 
86 generously furnished to assist us in the compilation. We 
shall be greatly obliged to all readers of this volume who may 
call our attention to any errors that they may discover, or to 
the omission of any data that they may feel the lack of, 80 
that attention may be given to these matters in future editions. 
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MEASURES OF LENGTH. 
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TABLE FOR REDUCING SQUARE FEET TO ACRES. 











Sheen | Acres. | her" Bec | Acres. | SRST | Acres. 
100,000.00 | 2.258.634 
90,000,000 | 2.065.116 | 900.000 9.000 | 207 9 £021 
§0,000,c00 Sc0.€00, 5000 | 1st 
70,000,000 | 1,606,970 | 700.000 mo | 61 0 6 
1,000,000 AID | 0. Goo | Tass | @ | Xow 
50,000,000 | 1,147,842 | Go0.000 6,000 NS wo Aol 
40,000.00 | "918 274] 400.000 4.060 40 | toed, 
30,000,000 | 658.705] 300,000 000 80 | -eoo7 
.0n.00 | 8.137] 200 eo 2.00 ONG 2 005 
10,000,000 | 229.568) 100,000 1,000 10 | con: 
200.000 | 208.612] 90,000 x0 g | on . 
Soman | ists] svn so | Sols 18 
Tm. enews] 70.000 700 | ‘018 7 | 00016 
6.000, 000 DSTT4L 60,000, 600 (4 6 00014 
Sone | 1784) soon 500 | “Ot 5 | out 
too | giz) dan 4 | 90 4 | to 
Some | Sars] Sno 200 | “009 2 | ‘tos 
Fom,o0 | 2257] 70,000 wo | 4 1 | 00002 

















2 square millimeter (sq. mim;) 
1 square centimeter (sq. cr. 

J square dectmeter (sq. dm.) 
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WEIGHTS AND MEASJRES. 


CONTENTS OF CYLINDERS OR PIPES FOR 1 FOOT IN LENGTH. 


The contents of pipes or cylinders in gallons or pounds are to each other 
as the squaresof their diameters. Thus, a pipe 9 ft. in diameter will contain 
pipe, or 4 times as much as a 4}’ pipe. 
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8 WEIGHTS AND MEASURES. 
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WEIGHTS AND MEASURES. 


METRIG GONVERSION TABLE, 
(Arranged by ©. W. Hunt, New York.) 
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MONEY. 
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shillings = 1 pound sterling. 
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Gold. Silver. 
Denomination, | Value. | Weight. | Denomination. | Value.| Weight, 
* Dollar .. —| 00 | 258er. |* Trade doit $1.00 |4.0 gr, 
Garter engl 250 | Gloge. Bunda sil ver = 
*Three-tol $00 | 77.4 gr. 1.00 }4125 gr. 
Half engi Son | amoge | maltaotin <0 |1929 gr. 
Eagle Joo | ako gt. |Quorterdoliar.. | 29 | 96-49 gr. 
Double eagio 20.00 | 516.0 gr. | Dime »... a0 
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WEIGHTS AND MEASURES. 


VALUES OF FOREIGN GOINS,—(Continued,) 
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TIMBER AND BOARD MEASURE. 





TIMBER MEASURE, 
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“ MATHEMATICS. 


MATHEMATICS. 


By Epwarp H. Wriiase, Je, E. Ma 
Professor of Mining Engineering and Geology at the Lehigh University, 


GENERAL PRINCIPLES. 


Quantity or magnitude ix anything that increased or decreased, 
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COMMONLY USED MATHEMATICAL SIGNS AND ABBREVIATIONS, 
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16 FRACTIONS, i | 
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5125, 25125 
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PECIMALS. 
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Suris , ERoCOnTABy OR SINGLE RULE OF THREE, 
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COMPOUND PROPORTION, OR DOUBLE RULE OF THREE, 
PRINCIPLES. 
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EXAMPLE L—If 4 men can earn $24 in 7 days, how much ean M4 men eam 
(n 12 days 





The sum = $24 ine tien’ Ans. 


EXAMPLE 2—If 12 men in 45 days build @ wall 140 rd. long, 6 f. high, how 








LOGARITHMS. 
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GEOMETRY. 


PRINCIPLES OF GEOMETRY. 
‘The sum of al the angles formed on one side of astraight Hite equals 






two it angles, 
aS ree of all the angles formed around point oqbalé Mt isiga 


jes, or 300°. 

oo When two straight lines intersect exch other, the oppasite or vertical 
angles are equal, 
itn two: JO angles bave thelr sides parallel, they are equ 

two inangles have two sides, and the included angle of the ang 
Sputioens sides and the included angle of the other, they are equal im all 


6. Fit two tr sles have two angles, and the included side ofthe: 
to twroungien and ue tuchided side of Ue oiler, they aru aqeal in ail habe 


parts, 
os In any triangle, the eae side s opposite the greater angle, and the 
‘greater anele-1s opponite the great 
he Regt OF ANY two sidos of a triangle 16 greater than 
thei Marthe third 
ivan isoveedes triangle, the angler opposite the equal sidas are 
4 th mae tangle, the sum of the three angles ix equal to two 


bia ata meles Of A triangle are given. the Uird unay be found by 
einract ‘sum from two rghtangles, 
Dd have at nee je et Arete anmck wnd can have butome 






one 
lar let fall from the to 
=e pervade sex to thea 








> 
g 
B 


u & | 
dering the are ‘tu a wet 4% 
came i rite We are Cb; 
Mleserbe un are’ from ils. outer cating 
CH at D,and draw 4D , ‘ 


a Aro ACB. 
nal th trl 4 Bho ete 
ares intersecting at D: Bs : D. 


‘bisects the are at C. 





SLvkC p. — 





re and 
as centers and any radius, tleecribe 
Inerecting atk nil rerpecth ly. 


ing'at and & The tine drawn 
ASis the required bisector, 


raw a Straight 
ine C0. ma 


rpater than 
D, describe 








23 MENSUBATION. 


MENSURATION. 


MENSURATION OF SURFACES. 





PARALLELOGRAMS, 
A parallelogram is a four-sided figure whose opposite sides are parallel. 


AY Ae 


(ove al ser lm ngtee elena ten roe a ge 





opin taSawale 


—Multiply the I side 
irom that side the oppandte one. 





by eae nd th Dew ‘fer panei tH 






fas G aqme Atrad Ours eee ae 
Bas Sed if ; 
hem Pe Ait ie ener 
4 I of re ae: ‘the len, f a side haat, 
UO eee 


ot ieee baat to, tives tieleMioly the diameter of 
re Equal in Area * Given Circle. in Soa ie 
the ete Ye Soh aa the Tesh gil ete de of the 
Titd the Area’ of the Largest. Sauare That ay be inscribed: Ina Circle. 
squire | the radiueor the circle and ynultiply 
‘To Find the Side of the Largest Square hat ‘be Inscribed in @ Circle, 
Divide the diameter of the er by 1421, or multiply it by .707107, 











‘TRIANGLES. 
‘A triangle is a figure having three straight sides. 


oo Se 


‘galateral, | ose, fenton 
aye (Fhrer nme 
Sie ‘vites.) eewat sidsa,) 


a ha Find the. be fa feat auldaly tts base by one-half the perpeny 
"To Fi ear Height ‘of an Equilaters! Triangle, Pa. thelength 


of th a if peat 
Bo ind the ae He 
tal etic ia ware ets of the area and rauitniy Jt by 1.51967, 
Ny O68OS7. 











, i | 


30 MENSURATION. 


(ee peter ta bee oh Pharisees 


‘Thus,sin C: sin A = sin #:: A B= w twice the area of the triangle, 


ESE ER SN tea 


TRAPEZOIDS. 
A trapezoid has four straight sides, only two of which are parallel. 


o—= o-# 
ye Yaa! 


B 
To Fi id.—i together the tw and 
Ate ea 


x EF = area. 





TIARSEIUNS: 


alam has Per te are parallel. 
abide, the fare. 
Pritt to ots “ety and find the mae of each: 





the the 
teperium. The sides and igi éan be found in 
"if the diagonals and the perpendicutars from them te the opposite anal 
mda cher © perpendiculars, multiply the sum by ile 
diagonal, ce ot Uy ane 


ite mim. of the four gnglesinctoded iw trmpesizm alwaya equalair 
angles. 





POLYGONS. 
All figures bounded by more than four straight lines are called polygons. 


GOOO 


Peawagon. Moyrayon, Octagon 


hall the sides en hie « eine it ismregular polygon, Ifnot, itis 
an lrrogular polynon, 
The mum af the ‘nteeton nates of any poly 


it asthe 
aie ie ee’ Madan fe Rew iat Bal 


= mutt Jength ol tneat the i 
cae a rere a a enter of the tigaré, and this product 


Seeace Cia 


aber ob fide Polygon, me e Redlus oa 
rade ng eitde We ye 











1.2732, and the square root of the Met be the 
eter of the fuer circle, Take i¢ from the orth 
outer one, and the remainder will be twice the I. 
Cirou ar Ring ake 
the radil, and multiply st by 3.1416, = 


then 
To Find the Length of When Its" i Are 
Civen—Multiply the numberof Hegross by” Os, annie prodast by the 

















sam 
nod the maif of the seator, If the segment is greater than 4. add 
the two areas) If tract them. 
THE ELLIPSE, 
ind the Ares of an Ellipse.—Multip!, half of the two axes 4B 

oD tage fan mantiply che pradne by 2.6 ks ae 

To Find the Perimeter Ellipse, Multiply one-half 

the sim of the two axes by 314 
To Drow an Approximate Ellipse (Method bye 


Let «be the center, Oe the major, and ae ‘minor 
axis of an ellinse. | Draw the rectangle fe. aud tbe 
Giagonal tine be at a right ougle to be. draw line h cite 
Une AHace With midiva dé and from a a§ a canter, 
raw the dotted are ef giving the point jou the Ine 5 4. Krom & wi 
wentral between b drew the semicircle b7aj, cutting AAath 
the rading of the semicircle bmJ, cutting fg atn,’ With radian mn, mark 
60 44, at and from wasa center, the point o, With radius Ao, and frum 
center h,draw the are yog. With radiusat, 
and from b and ¢ as centers, draw arce Cue 
ting prog at the poluts p and q. Draw the 
Iines pr and figs, and ale the lines pat 
and yr, ‘From hus a cunter, draw. that 






















part of the ellipse lying between rund s 
With mdius hr. From p ax n center draw 
that part ofthe ellipse {ying between rand 
fowith the radius pr. rom g. draw the 
ollipme from «tow, Withradlin if trom Cas 
center, Grew the ellipee from ¢ ty 0 with 
radius if and from vasa center. draw the 
allipso fron w to cand one-balf the ellipse 
Will bedraven. Te ill Veqeen thine the whisto 
ietion has beon performed to find the 
eonters ), p. qf, ned, tnd that while wand d 
say be vvedl fo carry the curve around the other side or half of the elif 
nw ecuters must be provided for h, p,and g; these new centers correspon 
{te position to h, p, qs 





vont 





Straightedge Methrd—On a straightedge, lay off AB 
e gual, 
eftearnverensy af she pes BY markt SOM ae 


A, as the point 8 is moved along the mujor axts: at 
iticaume Ulmer ihe point Z along iho minor asi 





coe MENSURATION. ia 


THE FRUSTUM OF A PYRAMID OR CONT, — 
tha iow iiply one: half of the sum of, thecpeeim | 


he the an an 
i Fin Vee were 


tiply thesum by one-third of neal ear 








CYLINDRICAL RINGS. 
A cylindrical ring 1s formed by bending « cylinder or pipe until its two 


en 
‘To Find the Surface of s Cylindrical Ring —To a2 thickness: 
of ke meas ed are eee Sao 


Ting te Conti 8 eee ® ngs —To the thickness, 
of The ring ‘a add ee ae this 
, nae iply this sum by ‘ 






Body.—Fill a vessel of 
immerse the body. The contents will 





ca] 16 he Volume of ‘tran 
known dimensions with Water‘ 
equal the volume of water displaced, 





THE PRISM ONDA ST Minne 


‘This formula ts the invention o 
and is exvenatvely tused in cal intine bit rg cable! oe 





embankments 
ttt tract “ai peasiseetete prisins, 
whether cay ‘or oblique, in hae Hee 
Te embraces 4 


or curved, on iio turough vers 
be di fel 








mr tion 
tween ‘thea. ‘tid yaraliel to them: ‘multip 
ace between the two parailel sides, ai 


PLANE TRIGONOMETRY. 


Plane trigonometry treats of the solution of plane triangles. 

Th every Whangle, there are six parts—three sides and tnreeangles, These 
Parts are 50 related (hat when Lire of the pusis are given, one beng side, 
the other parts may be found, 

“Ag angie Is mesanred by the arc included between tts sides, the caterer 
the vireumierence being at the vertex of the an; 

TOALUIINe ungles the eiroummiencnee ie divided Into 300 equal 
‘called anch degre fiato ( equal 


° A quadrant is one-fourth the eee of ache 
aie mP, 


















es 
minuies, 


eet of an arc x VO minus the are; DE 
a fs the plenwat of HC, and the augle DOC is the 
F  complomeny of 4 Oe ssi 


‘The supp'ement of an are is 180° minus the a 
In Irigonometry. Wstead of campncing (he angles of 
‘compare 
















Ea hBeminpement al ibe, are BD Ean (he angle 

Repiran re he niin vat mesons Thesis 
funcdons known as the wing, connec, tangent, cotangent, 
‘is the perpendicular let full from ono extromity of the 


= coseeant of 110°, 
80’, look for the xine 











36 “ PLANE TRIGONOMETRY. 


distance 4 B; at the point 4, take the angle of elevation BAC. Then, « 
is xnown to right angle, we have two angles and the included mde « 


triangl 

‘ipuning thatthe ine 4 130, and the a pe aac= 40°, the ar 

tae (0 5 4) — Th 
c sin C: AB::sin A: ber 

or -766044 : 300 :: .642788 > (), or 251.784 ft. 


1} “Or, by logarithms: 
if Eee 00 ‘2477121 
x Log sin 40° = 9.808067 


L in-235188 
A 5B) Log sin 50° = 9.884254 
"2.400034 or log of 251.78+ ft. 
@ Hence, BC = 251.73+. ft. . ia 
Case 2. To Find the Distance of a Vertical Object Whose Height I Keown, —1 
point A, take the angle of elevation to the top of the object. _Knowing t 
the angie B is a right angle, we have the angles B and 4 ‘and the side J 
*Asaumning that the side 2'C— 200 ft. and the angle 
Ao pot wg have a triangle as follows: Angle 4'= 
























































30°, B= 9, C the side BC = 200 ft. 
‘Then, sin A hee sin: AB, 
or 5 200: 866025 : ( ), oF 816.41 ft, 











By logarithm: 
‘Log 200 = 2.801080 
Log sin 60° = 9.937531 
38561 4 








Log sin 308 = g 





zontal base line AB,and take the i 
a en have two engl and the inclu 
le. 









10g500 = 2.698970 
Logsin 0° = 9.881254 

2.583224 
Logsin70° = 9.972986 





¥ Between Two Objects S 
ble Barrier.—Sclect any convenient station, as 
, measure the lines CA and C2, and the angle 
ineluded between these sides. Then we have 
two sides and the included angle, 

‘Assuming the angle C to be 60°, the side C4, 
600 ft.. and the side CB, 500 ft., we have the 
following formula: 

nf. +B B-A 


044+ CB: CA-CB:itan=) ~ stan 
A+B_ as 60° 

“ ¢ —s oF 60°, 
Then, 1,100: 100::: tan 6° : tan = 





Then, 





@ 


Ie 425°, nd the angle 
fatlowing: o 
the angle ABC = 90° — 


pray tbe side B¢, and the angle 
he angle HDC = 90°, we 
CD by the same method as in 


eine towned the 
ia), sur 

Sus Bab, 

angle of elevation DBC. 


d Method.—If it is not convenient to 
& horizontal ba: 





DAC= 5 
feet ee 
See 

Angle CBD — ww. 





>= 








ing. With 
impr Ss einer raate 
rods, oleel tape oF chain, an casting, pint, and : in a 
fey intruanents a clinometers or slope Te coe ete will 


AS ental work is generally ally the aime tot bolt ASROR surt 
tng a mof the instruments 
i Tbe tiret given, and afterwarda m Anavonsatof the 
ticed 2 ‘resions hey! 
devintious from the practice of the former. = 


THE COM ae 


ltt, Somat ty, be cither a pocket com 

and toay be used by bolding in the hand, o . 

Half, convenient for surface, ts frequent useless in the sine. 

‘pass is nok socurate enough for the construc of a general 
tho mine It fs usefal inasmtich ne it ehables the tine forcanan To Rally 
secure: afacel y iden of the shape of Ur workings, and, 

dia nae, he can get an approsimate course a which to: aN 

HO SoH gRG ENO OF oF more, POAT AD er | the opening is one 

that sbeepensive ta ivy ad it, he compass Survey 
should never be relied on. = 











TO ADJUST THE COMPASS. 


The Lovet —Pies ring the Matbtes no the center by the 
hand ‘of the plate, und then turn the compass Half way 
aaatis eroell the tubiles ran to dhe endagt lhe Mubes ic wonid feline 
That those ends. wore tie higher: lower thom by Ughtontig 
aia ‘under, and loosening those under the fower ends, inti 

evecnoe i half rmoved: Tevel the plate agai, and 
Tat operation until the Vubbies Will remain in we center during 
Farethiet ot tie aocapses 

The aight. may next be tested by observing throngh the alfts a fine hair 
th fe exuctly vertical by a plumb, “Should the har apy 
i Musto adjusted yuo ts under sur 
the sido that seems the hi 

‘The needle oo 
the same 


oh a pean, om the Pitan ha 
pow ets o fs 
i " = remmnner vr weati ARENT, 


ing al ten mage uiedon anny SOO HST Sete 





‘These lines are 


ihnetne eden ftw com tes and 
al Hing, the + i 
east 










‘is it 
Seeaiteninnie aetna 
of the agonic ary nat 
eee sae ee ‘or dots 
nt is qu 
Iisoorders ether oat pletnrernauo 
raat ener : 
rth: 
the ek cing’ weat oF Secrets em M 
bet interval of viams to cates any salou (amecUrNey, Rd INE 
On the chart can ‘be used for iim yeaa to Game fhe u 


Firnones ts variation wit’ geogragien position must be 





‘THE TRANSIT. 
‘The transits the only instrament that should be used for monsuri 
In any survey where great accuracy is desired. ‘The ad coon OF 
over a vernier compass are mainly due to the use of a telescope. By its use 
Angles can be ane either meape Secaetaly, and, as the vernior 
extn a 












of the sock 
wn ” to make Re ttle friction as possible where rag cket ts i 


‘Meal nt venti in which a strong torew fs inserted 
L tine ein tthe min wocket-g, thing tie 


sceurel) other ver. and at the anime 
eke jer, "The steel conten, hin on a tle 


canter forte clan stasa 
The instru 


} 9 ! 

Freee LGRTAAATATALALDY 
PETIT nual 
Er 


‘hanges in Temperoure that 
broly remove the erssalr 


& very minute point, which, when 
‘axis of the telescope, und enables 


which detracts 
urea the iuatrament tele 
is cal ing 5 
wrallet to the nernter plate. 
‘Turn the instrument 
Xo Leveling setewesh NA, 
the babble in eash hate. 
Ise ie VATA. 









moved toward elther end, bring them half 

enlbes by meets, ean 

through a fhe bubbles do noc remain it 

repeal the correction, Sometimes the stent 18 

Saunas neeaer? ve ion. Each level 3 
aepenereay 


nt.—To make the line of collimation 
With th ta 
er tack set at a point B, about 400 ‘t distan ana Ob 


ieee S 


at 
1, 
justment needs correction. 


= 


al 


Having done this a vag Fo 
vill Hot De. We the porn B, Dut ue O, 
in sight to B, then reverse,’ and the ‘pi 

(B. Tt may be 


: 


et 


stntent—“Th make the Rorteontal arts {eeacone 
m 
0 that the tine of coltimatic pi anil resotee "7 ferteal plane. 
1 point 4 at the top ofa bring so that the tele 
Boclevated at al ‘angle. 

low at a pains oe 

— ae ae wi eos arcu suili- 

ita pon the: 


sO areor oF 
or lowering onc 
Screw placed in, in fe under for 0 
thescraw ys ‘be tumed is determina ont by repeated 
Ce tracted ‘evel of the 


ve take have 
eee 
i ih rd heads of the stakes are at the 


jent boyond ane stake and ett 5 
vel the plate again and ens 


tine 8 of eo! 
“see Stand I thé center or the bubbke tubes Tt 
sto e enter by turning the B oats AE the ends 0 the tbe, 
1 ‘sumo time the telescope in the poritiom thik 
frpdeatingven bot stakes ” 


oie CHAIN OR STEEL TAPE AND PINS. 
capitan atc attra 
Pa Sire ace Sa 















feet 
: 
i: 


i 
; 
i 






Eee 4 
ue 
Hy 


en 
ie 
Bea: 


Bis 
faa 
al 

5 u 


ieee 
fv ar: with le i 
thebthork Tn genera, Yany tad that the instrumented for 
Work will bo eudiclont for mino Worl al 


ie wl Tot fo. 
Tbe clinometer, OF slape vel, wa valuable Instrument for work; 
tas Hes aye ncolsace Crongh' foe's survey, ail ls placa ta bakea by tas 
ical ei ‘on the tray There are two styles of clinometer, a 
yble ans a pendulum. The latter is the old-fashioned ¢ 
Thadvonen that bs fou 0 






_ FIELD NOTES FOR AN OUTSIDE COMPASS SURVEY, 


a 
~~ 12 








46 TRANSIT SURVEYING, 


other foresights but 
ea 26 Ey taediuhag tems thts port to ni ot the coraeey, ot we a 


i; but the former in aueh quicker as the boundaries of a tract are 
ently eae with bushes oat i Tis ‘be cleared to allow a sight; 
n central pont can fro that to 


‘survey 
Balits to be Tbeerved, aad ttey Wil be given under tau sad of undrgreuse 


Beaders Lines.—The survs be based on some meridian, 
Ghiod point. “Where ate four kinus of meridians, of 








we yaae Tin 
irsto-k line re on the ground. as one of the sides of the 
taken asa base, uni work refer fed tone o both eso ls 
and all reer ore taken as: ms from it. 
—A stone post 1s pig be RL igi la Je put 
info rock “in place = that ik, not loone tock, ven if large Doulder saben 
adisiance ond the influence of moving hi Go 





orks as bey machi 
and aiincor ght ie then ome permanent natura be f as fine distant As 
Thstineatsene isthe bape and the ues tori * Nomeasurenents 
OC distance are needed, If no natural objecis exist, » station is wot tp at 


any Ki there are 
a number of tall chimneys, church spires, eto. to be found. While this is 
meta he fire, t gives no method of check tn underground work, 
a is peje lom used 

he magmctio meridian is fae as the bags line. he,  dransit is 

et sett over ‘a plug, as just noted, and the subsea ‘ork is as deso 
Funnlng continuous, versie. ‘Ae the uchale is sipject to, const 
ition, thi Hine will afford w check, underground only for a short 
time after ished, and all subsequent work can be 
checked only by applying the everaes between the variation at the tine 
Of establishment, and ut the {me of ynaking the survey. If the Ume of 
gurvey spuid he lost, the base line would become no better 


ing 
than that ote 
line ouuy be det toe ian Therthe North Star, olneiy or hy observing 
ine nmy be determined by observing the North javis, or by observing: 
the sun. The North Star does not lie exactly at the North Pole, but revolves 
aboutitin a small circle. ‘There are two times in a day when it is exactly 
th or below the pole, and we take our sient at one of these times, when 
Our (rants do not huve their graduated Hibs made accurately enough to 
ly the pecpes angie tus for ae at Sor omnera time. If we do not know the 
ie when the star ho meridian, we can 
thne the tind star in the Bandte of the “dipper” ts fo 
Plane with the marth stat 7 minutes before the latter 
crosses the m1 
‘The true meridian will give us an invariable base 
line, At any date after the establishment of the samey 
re oan check the Wark above or below ground by 
applying the yarintion of the needle. 
ate find the Trug North by ap Observation of the North 


Per 
Hing i eingll cine, the azimuth angle of watch 
from the north is known for different Intitudes. The 
star Bara ter Berenalty ound ty following the hoe of the 
eiisnewigtatee eaten Se eenen eee 
dime 4 eon 
and to tae Frese ap na WeueR Ose hoe 
the \y setup a 
‘The cross-wires wires ere Tadeo ‘Uisee) Une stars Wey ace 





























to 
time. 
longitude of the ‘and therefore its difference in time, ifnot, 
ie Fania tg alec cate eerie wey goa | 
to that of other places given are situated on, or very neat 
the same meridian. 
‘enst of the Mississippi to allow 
6 hours for tho galling tho doeltnati 
in the almanse place of 10 
the meridian of Santa Fé, the allowance would be 
California, Oregon, about § hours. wh 
the difference of is the declination for a cert 
hour in the morning, would be earlier or Inter us the k 
sealer oF the sume as that of apparent noon at ( {) 
Bh lay. ta place 6 hours later thy 
ireenwich, then the declinatk for the given day 
«affected by the the declination 
ol for ig point, 
obtain the deelir @ other hours of the day, take front] 





To 
ah awe the declination for apparent noon of the given and, as tl 
eelination is ‘i sv 


z 


nue 
y hour of the day. 

ore Fee the True. Marth With the Burt Solar—Kind from an ephemeris 

nautieal almanno the sun deo! for noon of the day of observation 

Greenwich, | Find the declination for the hour of observation at the pla 


it fs noon iat Green on is west 
wioh, it will be earlier theres if east, later, and in either case the differen 
‘bo one hour for every 1° of longitude. Lf the place is west, subtract t) 
‘hour just found as described from the hour of the observation, and multip 
‘alse talcen from the ephemerts, by the remainder, 
oy 


wi 
ital ieee in solar observations it is well to level | 
means of the 1 telescope bubble. Now, revolve the horizontal ad 
and. also the deelination are, around tts polar axis until the sd 
Rees poniy Lenieon the horizontal lines of the silver plates. When 
sun's image is between these lines, the object end of the telescope will | 
pointing 


ae the rising sun. Be carefnl to stop when the sun ceases to mauy 
before a nt noon there ts no Perverts motion of 

‘The reading on (he vertical are 1s the colatitude orth ys 
uid never be taken this way for direct-sight calcul 
sions, for while 1¢ satisties the mutomatic solution of Whe te nors, Wa 
ae the latitude needed for 


ls 
called a image to That comes Delween The 
Ooi rer (ates ee ea ee ewope ON VO 


cher 
Shas 

lens if dest Mcicnned half a 

ae fore 


man 


atest) wit ‘oiled, 
‘wort OF AE stata in in need of 
and fresh white paint 1x 


bron Ot a ast lamp 
rongat Over waa to oh 


ARAEENLERS 





the of sich a map from 
Fae eee 
mations | 
exact 


square. The sides of 
lines. and the tops an 
seationon thepaper. sot your parnilel ruler ort squareon. 
fA ed ae hey alg ye NeXt 

da joe With macale,and proceed in this manner to plot all the cou 
gach Limo the meridian neared thestation the course ts ket FOIL. A 


‘eness. Always use the’ 
nd all 


fy 
backed cxmatell if must be used. 
Peasonabte tongth, aid a width up 10.8 
fo Galowlate the Yertionl Oistanoes.—When making the survey, 
i foal! satitons Af in angie lose ct lepressio 
(-) preceding st. If {¢inau angle of elevati 
‘sign (}), These will show whether the vertical di 
6 height of the preceding 
the horizontal distance and the vertical angle: 
x ‘vertical angle tical distance. 


1b Of any ’ 
itch isaac ind vertical angle: 
ce X sine OF Verticnl angle = vertical distance. ; 
the Horizonte! Distence, or Latitude,.—Pitch distance x cosine 
Me iocionta Sima 


f,ordeparture + ling. oC vertical angle — borlsontal distance, 







il 








us. it the origin upon the 
‘the property can be ‘on fhe map, aad Toa about the same 
margin on all sides. Jt will also show'us the direction 
ayer 5 nee ak hase 
point straightedge cross ie 
nc etidinn, aad draw the vnerialag Wil “ : 
e point, ‘Then lay off on 
distances of 6 in. and mark them with neodle points, ne ‘50 
will not be an error of one Of an 
‘can 


ET 
S 
3 
aE 
E 
f 














The ing table, calculated according to formula for and 
depactures ee ee aE rh 
‘that Station 6 ie 178 ft south and 269 Mt cast of Station 1. 
‘These sations or Stations # and 4, oF ai: many be placed” on the map by 
ents for 


simply 1.2) e nhs a 1" 
4 ret tind 
we le git under the head 3 8 copulas Rplygon, 
. Ian irregular polygon, divide it in r 
Gatace Aeine tines al neclsr putrwee Inahane ihe Tan 
eo 18 tract ‘an irre iar yon in shape, 
possliniey ahd the. distatyces: 


will 
5 be 
mi Tange & sca distances shot 
withthe greatest care, owing to Habiity to error throu so very ailgh tobe 
ind the Contents af a Seam af Coal Under a Tract —I the ties 
tip thearen of the duet in sayare fot by the thfckn roan 





einen tno ied Pine Ta ie aren by Sovarariee che wide ck ton 
tf it 
of) ch, an Mind the distance bn the pitch af the seam 
listan ed by the cosine of the ie of 
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“4 SURVEYING. 
i rie oars pia 
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‘at A, the foot alle of tnd ole, t 
ae tionig ere Sy § “Attach a lon 
vila carty ube ower ed Here It will be 
a small screw-eve, with its head turned into 5 
ta pal sre fe Puss the plumb-hne thro 
ht. Now atlach a plamb-bobatan 
the 0 that 1 ter ee ioe 
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NOTES ON MAPPING. 
‘There aro no general rules governing the minutin of may 
J many be w well to note some of the variations in mn pact in 
the area is shown by a light wash of 
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four stations and an angular error at flee fart eoreenten cmt 
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a N 100 | 100 

b E 100 100 

e B320E | 100 86.89 | 30 
ea S0oW | 100 co 86.58 
afa")| N30W 





There ts an error in close of 30°, as the cou 
‘Reversing the order of tabling, and correcting ea 
































Sums, 
Bta.| Course. | Dist.| N | 8 | E | W 
n|s|Ei]Ww 

a E 100 100 100 

d N 300 | 100 100 1, 

e | Noow | 100 | 50 86.58] 150 
o eH B30 W | 100 86,68 | 64a 36.58 
a(a’)) 870% 
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HINTS TO BEGINNERS, 
Al Instruments,—Survoying instruments of valne and. precision 
not tat of east iron, ws one would think from the way ae uy 
led. Underground work te transacted In. places dark: 
#0 that extra care must be observed to prevent teeta 


| _ damage the instrament even \f they do nat deettoy tt acc 
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cut on the image of the rod. 


. in a) 


Where = d = distance of rod from center of objective; 
p = distance of stadia wires from center otcnsecttnad 
@ = distance intercepted on rod by stadin, w: 
= distance of stadia wires apart. 


Hp remained the sume for atl lengths of sight, then 2 yee 
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2 cos(n +m) cos(a—m)——~ 
Redueing thie according to trigonometrical formulas, 
Gog = 9 COS est — sit nn m 

cos costa y 
as d= MP=c+h.CH 


a é eg S082 Cost m — 
oe = Ct kT conn costa 
‘The horizontal distance, D = d cos n. 

D<— coon +kacostn—kasin'n ton" m, 
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Care 
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this means an exact!y continous line fs mensiired, |For 
Thess it ts necessary that the stadia wires should be oautdieiaat 
horizontal center wire, for, if this 5 not the case, the distance rend te 
angle of elevation differing from the trac one by an amount ce 
the Mixplacement of the wires, 
‘With reasonable care a high degree of nechracy oon be attal 

ements, ‘The eommnon errors of stadia tending AM ieee 
‘errors of chaining. the gross ones (stich as making a di 
Inundred feet being, im gener. the only, important ones and 
Toadily checked by double readings. ‘Ty fieilitate the ihemuctan. of the 
reading of ono cros-hair from that of another, one should be put upon an 
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‘up the weight and ‘readjust the lever, but both 








Weigat wil be lifted that dlatance | Appisicu the lay of 
Mo PP ra ete te 
wheel = the weight ~ circumference of the axle; or, 
w cireles are. pro} to ‘tlielr rudil, we have 
Pi Wir: R, PR= Wr 
Powe yon 
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A train, Fi 
wheelsand ai 





ret: RR. 
ree! RRR 
nN = number of revolutions, 
ney w = velocity or speed of rotation; 
rir. 2, eto. — radii of the pinions; 
&®, 2", ote. = radii of the wheels. 
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Feton, fn, the otuer metaten! powers. mately, att 
vessential, 
oul kan the whole Aa ey | 
cpu poease. teres 3 ‘this it is a blow, and: 
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e We i both mae 
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Fig. 9. Fig. 10, Fig. i 
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tion, 
Friston of Mine Cars.—The fection of min¢ cars verlag eo miueR! te 
impossible to give « formula for calculating it in every case, 

cara will show the same frie a resistance, when 

tor, and, therefore, nothing but an average fiction can be dealt) 

construction of the ear, the condition of the track, 

Imporfant factors in deiermining the amount of fiction. 
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ci box anid Journal bearings ee “ a peerogtl i n 
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SUsoARY OF Fricrion Tests ON SusQUEHANNA COAL Co.’s Mrne Cans, ApRrt, 1899. 
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it loss in power due to the friction of 
authorities on lubrication writes: 


bs hairy estivaied that One-half the power 
average casé, Whether in mill, ean! t 
being consumied in overcoming the friction of 
16 adds that a reduction of ssn the work Jost by n 
bya of lubricants, 


AS if Anstane sho the loss that will occur by the 
toferlor lubricants altention is called to two flour mills located 1a one of tie 
States. oe Sa pIRn REE peed sativa) den n 
Se Neel 5 tala taeine tang Bo thot wbies poche 
the condensing engine was purchased by the owt 
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Prominant manufacturer of lubricants to 
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comparison with 
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Very grout pressures, slow spoed...... | GrAplite, soapstone, and other 
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STRENGTH OF SHAFTING. 
et D = diameter of shaft; 
# = revolutions minute; 
H = horeepor 
© = constant given in ble. 
Consrawts vor Link SHAPrrNa. 
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HOwTiNG, HAULAGE, AND TRANAMIESION ROPES. 
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FLATTENED-STRAND note 


roped haye flattened strands, as shown In the accompanying cros- 
Wooten | eovoral wiees {nun wake the wear of tie Spel Snatead ota single 
one, as is the cass wth strand when new. 
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TRANSMISSION OF POWER ®Y WIRE ROPES, 


‘The term (ae et nae aed applies simply to the modification of 
belt driving, using grooved els Ge REY SS a8 U at asl of the line, The 
poWer 1s applied to one een 
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GLOSSARY OF ROPE TERMS. 


Annested Wire Rope.—A wire spe made from wires that have been softened 

by annealing and the tonsile strength thereby lowered, 

Bending a ‘The pee produced in the outer fibers of a rope by ona 
over'n sheave 01 

Breaking Strain Breaking Strength, Breaking. Strvse.—The 

will breuk a rope terms are used sneriminael to an 

Joad which will break « rope. The sires on a mpe at the moment 
DreaLing ix ine brenttng sirens and the trntn 0 desertiation produeed fat 
the materin! by this stress is: wreaking stragn, 

Bright Rope—Rope of any consteuction, whose wires have not Been gal 
vanized, tinned. or otherwise cent 


Cable-Laid Rope.—A term supiied to Wire cables made of several 
‘twisted tngether, each Tope being composed of cana 
without limitation as to the number of strands or direction A 
Tope, 


BBder cable-intd rope: tsa rope having three strands of ha 
wieted cight-ba 
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Plow steu—X select grade of steel — tenalle strength. sie ‘used in 


fo 
Tope for plowing fel 


he max 

10 su te tra 

ni Par tinder P, eet jus, ‘cue ett dpa = < 
it direction to the stra eo 





Apave Sisalona. 
Socket. —A device fastened to the end of m rope by sacane which the roe 
he sacks or 


vc) 
are a of a socket, 
term ied to wire 


i ‘12-pound 
as 8 inches: indies Mees Se TN 


ich are 
Srend— A term applied a serving) number Of fete or fibers tevisted 
Together. The nrands: 
Sivek toe oF cotabutiva of Tovoas tondlue to ebatge ee dhape of 


Strain.—A change of shay need ie: wibod ye (Stress and struin are 
‘often used Rereeutiy na i eae jus teres, ) 
Semon flapping of a pect 
Fron. —A soft and e mparatively pu 
Rope. Hensibio rope Hited with a: heok ea coe ba aan | 
Sotthic ca ihe ouner Wael Foe the switching of freight ears, 
Tuit-Rope.—(1) The Tope that ts used to draw the les back into a 
amine in a tail-rope Big apse (oR Tope whe | 
cage when the cages are holting 18 balan 


which has a gnediatly Aiinimibing Semtex | 
‘upper to the. Hower end. The diameter of t 














‘arvprith one wire ata time at rorular intervale, at 
arte ; may be mude tapered, and stich ropes are inte for 
A 


With @ View io Roerne 0 diameter ol 
sustei ne ae ail mt depths, 
‘Sirewot required te break w rope eee 
Thine. —An oval par range around which « rope en bent and fastened 
0 form an eve. 
er Rope—A very flexible wire rope composed of six small ropes, usually 
ire strands laid bout @ benny core. 
‘0 ‘Rope made of wires that have been coated with tin to protect 
Fert Shen potent ob eniling' wirs thierdby aie wing eaaeane 
um pavcens of twtstng a wire thereby down ; 
Tr mee used fir trausmitting the power in @ wire-rope 
mand ta awh thes ‘wuokete are attached, 











timate Tensi 
Cniversat 





Wing Repe-Aropa) whose, strands. are made of wires, twlated oF woven 


We otis Load —The maxima load thet a rope ean carry tinder the con 
SEE working without dauger of straining. (Same as proper work 


ein A comparatively pure and Moslehi tron, 
Twisted Aber of which rope mrands ere. _— | 
































‘Number 
of 
(Gauge. 
0000000 
‘00000 
16 | Abd 0000 
45 | 1425 36 000 
cy 3 00 
4 = ; 
701 | 38t 265 2 
6A a 2b 3 
Be | 2235 2h 4 
sas | ae 205 5 
is | ie tt ; 
7 15 7 
406 | 165, 16 8 
300 | us M5 9 
a 13 10 
a2. 175 pet 
109 105 2 
1 | L095 ‘oms 18 
| 08 ‘08 M4 
oo ‘a 16 
Taz | .on8 0525 17 
1.22 019 OD 18 
LOL Oo Ot 19 
Ot | 035 085 20 
a | con ‘081 Et 
1 | 08 028 2 
“61 | 025 025 a 
6 | or 0225 a 
oo 02 02 B 
45 | i ‘oR 26 
aa a a 
33 | oO. 2B 
2 | a 29 
| a At 
000 a2 
2| 8 : 
Dal 
2 | 2005 35 
19 | 008 26 
aa 37 
aid 38 
Baty $9 
By 40 
alt 4 
2 a 
eo 
08 ~ 
07 ANE % 
06 SMA bes 
03 2 «. 
# Ss \ 
085, SOL = 








1221 WIRE ROPES 
STRESS IN HOISTING ba tril PLANES OF VARIOUS 


>a 


(Prom Wve Rape Tranprition” poe by ©) 
aie Bae a fe faa gat ae 



















5 2 oy 10 105, AP or 1.454 
10 48 4 0 10 a ue 1,816 
oid Paz’ 386 D6 ow 1435 
20 ne 10 482 120 iz | 
2B 342 oi icy 135 Sie Wa, 

» te 42 a3 1 6 Dr 120 
19° 18° 700) 135 83° 20" ie 
40 218 4 7m 140 ‘Sip oer 1 
45 ae 560 M6 oe aw 1,682 
50 20? $33, 10 Ta 1 
55 oe ay 1,008, x cant ii 
0 30° 68 1.067 100 Os 0” 5 
ry 89 ot 1.128 165 see 47" vas 
m | mem | tes | i | aie | im 
= Bee 40 1.287 150 oe or 17g 
85 40° 22° Bi 185 61 St 1a 
0 42 00% Ya73 190 62 15" co 
9 43° ar TALS 195 02° Siar 181s 
100 452 00" ly 200 age 27 ise 





RELATIVE EFFECTS OF VARIOUS SIZED SHEAVES OR DRUMS ON 
THE LIFE OF WIRE a ES. 


le oe sebot tables that would enabitieet tod icra set anions vent 
table or tal on ES ut 
‘the lise Of various sized shenves would have on various 


effect. 
The following tables have heen mpouial ne red fue it the Coal 1 
Miner's Pocketbook Kk by Mr. Thomas E. Magnes Of Pits SbUTg, Ph. 


GART-ATEEL ROPES FOR INCLINES: 
Mapr of 6 Sthaxps oy 7 Wines Eactt, Lamp Anotsn A Teme Cone 


Diameters of sir 38> or Drums in Feet, Show! Let 
sca 5 of Life for Various Diataolere 








Sseqsuses 
Paty 
S88 


peeepoons 
BRRsSssss 


tevenn: 


00 
00 
60 








24 WIRK ROPES. 
EXTRA STRAIN ON A HOISTING ROPE WITH A FEW INOHES 
OF SLACK CHAIN sre 














oie 
oSect = sese 


ovens 


it 
‘ih 6 inches slack chal 
pty Sate with 22 inehes alask chain 


Third Test 





§26 
: 






SSSSesuu 


EER Sams 


fo. 1, slact 
No 9) with 9 inebies: sino ‘chain - 





WIRE-ROPE CALCULATIONS, 
The working lout also called the proper workin the ma: ecu 
jena iar a re shold be erm ited oy happort uit Ma 
1 rope wi 
ahuavesis nade np nt two parte: (1) That due to the lad On ti 
5 tho ina stem: (2) Naas, die to the vending of ihe rope abpabe aheatoor 
drum, known as the bendi in stres, if 


S= Benin stress; 
Th yat NOt ve) the a So 8 In tive the: 
Je total stress mat not eqtial the elastic limi 
the roy is usually taken'ne from one-tuind bo one fanathi esagneee 


mts breaking ite @ recenth that account has been taken of this: 
in wires ay al lems, santana se ay See 








assumed. 
A seeond method calenlates: tne pend ine stresa, 
The | iiniowing | formulnn and, th mi Based 
25, are given by Mr. MT wedechaitee t inrmer a niet 
BMSuamers. and will bs found in the holsting-enging 
AllisChalmers Co, 
Mhe general formiila for the bending stress is 
aA, 
§ Saba 
in shioh . = bending 
f= Sardine elnxtiolty: 
‘a = diameter of each wird: 


‘D= diameter of drum ot theaver 
A = total area of the wire ‘cromacekion, in inches. 











124 WIRE ROPES. = 
eexieranl oe tee erat ty ty ‘due (iy a Eee 
ist 


rguaite ae ah 
of the 





eaves a 
foteam ome a the 6 Wa} reand from they 
ject to severe shoot esa frou Al Be eRe 
the Winding engine starts. 
soni cine Rats eaten cat Ta 
food within aliowable fimuts rather han by ign stg 


the rope. 
ep eS 








oe 
clae 
£ ae 
Poe 


i 
pelt the rope should. be discarded at once, az 
eae 


sean 
they show Wenr or not Huh do nat it eure a frequent exam 
{nation, und are not d disearden ns Ty, aa bolsting ropes, as much Tess 1 
the way of lite and property t¢ dependent-on thei’ A mew piece Of 1008 


coming in contact with le rope. 
notion iat, Diack oll, ot some lubrivaling prepatation is app isa 
but but any Tnbricant ‘bsed m 


tor bri xr one: eae vd cena pee pee oer 
or coal tar makes a 


Le 
a 






inte the rope by meansef a brush, or be vousine eet Into: of 
the sheavens the rope is run slow! Arran wud forth, Anew 

aoe bo passed through a bath of hot hibricant nad t thua bet 

ut 


en 
Hanlaxe ropes are not usually Tubricated us therouutly wx bol 
gm account of the greasy causing Of Rips anid 
dust, but they car be treated 2 na ~~ Hinseed ‘oll eae 
bisa hosted with an equal renin or I ne tat tar. and 7 0 
such as ix used to off ah ena and 
ops. can be used On haitingé topes where nn Metion grim ake 
‘Thess mixtures snl f 







whieh fi the interstioes & 
‘osbe sed os Coca Hit RAPES, 


= 


1] 


IY 


1 
d 


ai v = 25 
eS 
a 


























- WIRE-ROPE FASTENINGS. 
‘Thimble spliced. in ordinary style, is shown In Fig.1 (a). In this method, 


the wires, after being frayed out ‘at the end th bent the 
thimble are taid entigly “about the main port ee 
faster wrappil ds 


io 
‘this wray 


strands are interlocked asin splicing, and the 
in the firmer method. Thesncket, pace is 







secu yy fraying mut the wires at the end, the intersticas: 
with spikes driven in pany. ‘The whole ts finally cemented 
is makes & much newer fastenin 
of those shown in (a) and (b), but dt docs not possess ai 
zanch strength, ‘The thimble a serious disad 
usually made of a piece of ow metal bent around into am 


b 





WIRE ROPES, 
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HYDROSTATICS. 
ceca sh them m of Stowe of 
renal a Ha tae 
attract 


reste of Fguita on Parfroee The. 


a: The preaai surface 
he ik whose base the 
fei a @lunn fhe ie Bage 


or oe hae ce Ge 45 
Serf 
ns "i flat to Fateh 


oo fie more rathah she ee oat but is su 


or aatina te, Prossure Exorted Mama Water foe the Les! 


ve sul 
ck by 62 The renult will be the, reasure in 
herie pressure. ‘This latter esd "not be con 














14 HYDROSTATICS. 

to cinigaiah x zatnig Ary ‘This is, ph fn 

ey constructed, It is com a 
Eerune tear eee eea ae 
Act as one solid structure. way at ibis point 18 about 20 
and the distance to the next upper level is about 119 ft. It was ini 
that this should be the maximum head of water that thé dams would ever 
have to rexie. though thoy werg made suficientix sirong #0 resist 8 head of 

\¢ su ¢ separale walls were one at 

a time, he cement allowed to set before the next wall was placed. The 
back Wall Was carried to a greater depth and height than ‘80 a 80 


make sure of the fact that all slips or 10 total 


‘closed. 
eS the dam when the water was in the mine wag about 70,000 Tb. 


Dams structed to permit the floodl. if i 
amet ge, a ng lea Sa 






ss 
=, 
ae 





es 


ss 


aoe 

xe, 

EES 
ee: 

seseenee, 

Es 





=A 
ne, 











=a 


= 
SS 
== 


= 
BS 
&S 


aa 


























Pao. 7. 

dams Fig. § dilustates a plan and cross-section of a dam in the 

Mine, at Norway, Mich, (‘Mines and Mineruls,"" Vol. 18, page 1 ae 
« IM, Ey XXVIL, 402) nsiructed to keep the water that came from: 


@spioring’ drins out of the imine workings. "As originally 
consisted of a mandstone dam 10 ff. thiek and arched om the 
with a radius of ¢ fA piece of 2" pipe provided a manwi 
masonry and was held in place by throo sets of clamps ts 
through the stonework. A 9” drain pipe was also carried thi 
and scoured by clamps. When the pressire came Upon the. 
to lonk, so the Water was drained off and a 22° riek wall 

ik Of the dam, the apave between being fled with. 
und drain pipe extended through the brick wall, 
pee pores ost Was, kee 4 nat the free of 
ins of 4 plank partition. A\er ie manway acd deal 
and whor the prossiire came ov, Noe On WO KURA ND) 






















Pues va 

adjusunent of the rounded edges to the exact curve 
‘tracted jet, A rounded Interior orifice is therefore mlwa: 
when thie object of the orifice is the measurement of the 









GAUGING WATER. 

Water two methods; 1, e. the flowing unit and the capacity 
init, The flowing unit is a cubic foot per second. In the western 

EEsA(psconite kits matmery! incl aug catan into, use aclcaltacee ee an Ree 


rc 
iy ne, 
Lou. ft. per second “head,” and 10 heads of wator 5 
perseoond, seeurdleaof the actid) hpdconatie ead Grier nivek there 
Ko vered. Water is some sold for tion by the copeclsy. nit, 
0 ma ered toa certain depth, as, for ‘the 
foot which means that nero has been Covered to a depth of 1 foot, OF 
a ners! hed ‘ich waay be roughiy oe of 
water that mute through a verticu! sanouet 
section of 1 NE ee eee aie aeeanns 


‘and the ment may 
seeboicten a Ren dstt anor nae deta 
inch in different districts vary so that the amount of water: 


cu. fl. per minute, the prinelpal 
irinug Uhe ws 


i 
oe 


tions being od vr MnAStit 
Lith ; ae, for nslanee, at Smartsville, tv Call forni 
op, 20 ine Jong, with head’ oF 7 in, above the top 


the common 
angle 1 in. hij 
ber of miners’ inches discha) eae considet 





observed in de 
aniners’ inches,” 


= 








138. HYDRAULICS. 
ped oe pemasa rs meg see 
TABLE L. 


‘DiscHancy or WaTER THrover A Rictt-ANGLED W Noten, 



































a, 2, | gus Quantity) yeiia, [Quests] yay, | Quast 
wana, 
tee Ahab: | FAR tnchen | MLAVE tee. | PE AE Ano 
1.06 (BAST | 3.25 ‘S.a27 | 545 | 21.22 | 7.05 | 40.53 oh. 
110 Bast | 3.30 6.064 | 5.00 | 271 | 7.70 | WM | 2.0] OLaT 
ed ee aed eae 
125 585, 38 6.765 | 5.65 2 iS 2.33 110.05) 97.98 
1a | sa] sa0 | zo] 570 | 2x70 | Too | S307 |to40| yn 
1,85 6180 | 3.55. 7.20 | G75 | M26 | 795 | 153 110.15) 100.43 
tan | rir] aes | fam! gee | a3 | sus | soon [1035] toss 
1.50 BAS2 | 3.70 | 8.058] 5.90 | 2.87 | 810 | 57.14 | brit 
1.55 9198 | 3.75 8.882] 5.0) | 2642 | Bis | SROs | I 106.45, 
1.60 rad 8.80 | 5613] GOD | 26.08 $2 8.92 | 1040) 10675 
1.05 | 1M 3.80 8,809] 6.0 | 27. Be BoR2 | 1K 108,02 
1.70 | 1.1580 7 3.90 9101) GIO | BIZ | BLO | COTE | 1 100.31, 
1.75 | 1.24007 3.96 9.489 | 6.15 | 28.70 ‘8.85 as 10.55) 110,002 
1.40 | 1.3300] 4.00 9.702] 6.20 | 20.28 | B40 10.60] 111.94 
L85 | 140} 4.05 | 10.100] 6.25 | 20.88 | B45 | 63H1 | 10.65) 112.26 
1,90 | 1.6220] 4.10 | 10.410) 680 | 2048 | 850 | 6140 70 | 114.60 
1.95 | LAO] 4.16 | 1070] G85 | BN | Bod | Gol | 1 a 
1.7510 | 4.20 | 11,000] 640 | BL7L | 5.60 17: 
2 LBHO | 426 | 11,300] 645 | 82.33 | 8.0 ay i Mm 
210 | 1.9550] 4.30 6.0 | 32.0 | 8.70 1.00 | 120,02 
215 | 2070 | 4.85 070 23.00 | 8.75 | 69.30 | 10) 12141 
2 | ian | 49 Sts | BS | fran |itin| deat 
230 | 2.6500] 4.50 35.0 | 8.00 aa TL10| 125 
2.36 | 25900 | 4.55, 36.23 8.9, 73.83 | LAG] 127.08 
240 | 27300] 4.00 36.80 | 9.00 | FL36 | 11.20] 1: 
245 | 2.8750] 4.65 37,58 | 9.05 | 75.40 | 11.25) 129,90 
2.50 | 1.0¢0] 4.70 88.27 | 910 | Jedd | 1130 as 
25 31770 | 4.75 38.96 | 9.15 | 7749 | Me 
2.60 | $380] 4.50 B07 | 9.20 | 7805 | 11. 
2,05 | 84980 | 4.85 40.38 | 9,25 | 763 | 14d 
2.70 | 3.6660] 4.90 41.10 | 930 | 80.71 | 11.50) 137.23 
275 | 4.8980 | 4.95 4.80 | 9.55 | 8180 | 11.55) 13873 
280 | 4.0140] 5.00 42.56 | 940 | 82.90 [11,00] 140.20 
285 | 4.1960] 5.05 43.90 | 945 at ne ae 
2.90 | 4.3820 | 6.10 4.06 | 9.50 12} 1h! 
2.95 | 4.5700) 615 M52 | 9.55 | 8624 [170] 1 ee 
3.00 | 4.7700 | 5.20 45.58 | 900 | 8787 | 1.80) 146: 
8.05 | 4.9710] 5.25 46 | 9.05 | BR2 | LL 147 
220 | 5.1780] 5.90 ATAL | 9.70 | 89.67 | ILA 
3.15 | 5.3880 | 5.35 47.92 | 9.75 | 90.83 | 11.95] 
3.20 | 6.0050 | 5.40 45.72 | 980 | 92.00 bec 











1 cu. ft, contains 7.48 T. 8. gallons; 1 U.S, gallon weighs 8.34 Ib. 


Gauging by Weirs.—A weir Sean obstruction placed actors a stream for the 
urposa it ‘hives ing the water so as to make ‘Pttow through . 
nel, which may be a notch or opening in the weir itself, mae 

Wi 
weet 





isso rectangular wotcies ih whieh the water touches omy 
Opening bela a Hoven without any Upper edge, 
aetce we i Wo oy aa 


ai 
ancl ends, 
classes: weirs with end conbroctions, 


& sl 


‘ing level with the crest of the weir 
may be caloulated from the following 


Ir in feet; 


the water a hes the yolr in feet; 
ty with whieh the Water 


Q = battely ULF 1A 
Where the va has 4 
Yeloelty of approach, 

Q= barely HF, 

For weirs: without end con: 
trmetions, but with a velocity 
of appronch, the actual dis 
eharge 18 


BMT el / (H 
Where the water has no 
velocity of or 





Q Fel He 
‘The. velocity with. which 
the water approaches the weir 
Fe. 10, aay be found by determining 
ail, ‘di ine approximate aisohe tye 
ot an lowance for velo yh Be fete h, and then 
pieatiees cuibio fect per second rea Of the stream in 
it ‘approaches the weir, which, wil ‘give the velaaity of 


Fig. iy 


thout end contractions in Table 1. he velues of Wee 
Tables Wand IL are given in feet and wenths Vreqnends 










UYDRAULICS. 


Aore-Feet Into Second-Feet Flow for 24 Hours: 
‘One nerefoot A hr. == 43,500 cu. M2. ench 86,400 ae, 


= BRB, or Jay Secomdcfoot flowe for 24 he. 


Aore-Feat Into Gallons: 
Tacrefoot = 43,560 en. 1, = 
‘Millions of Gallons Into Acre-Feet: 
1,000,000 United States mney or 231,000,000 cu, fn, =» 183,680.555 en. ft, 
= 8.00888%2 nere-feet. 


oe 1.788 on tn 





* OT 825,851.428 pl. 





Second-Feet Into Minute Gallo 


Factons; 1 cu. fh contains 1,725 ov. in,; 1 gal. has a capacity of 231-1, {0.5 
uence coqtials (1,228 + 21) s 60) gale por mine, OF 4101164 mniaiates 








‘Minute-Callons Into Secon 


tains 281 cu fi ft, contains 1.738 ou. in.; 1 gal. 
per arn ee Ane Conk ek ram} += 60] mecond fens, or Moueaahon wesond tase 











FLOW OF WATER IN OPEN CHANNELS. 
Ditches, —Its the case of hydranite ‘chine irrigation, water is usually 
ul 


conveyed h ditches. ould be earefuilly surveyed nn 
all brush and trees removed andi mnderbritsh Cut away and burned, 
before bextrning to excavate the ‘aieet 

‘The following letters will used in the formulas for determining the 
Stone tacnea lacing ic aivontat 


A = allwrence in fevel between ends of canal or diteh, or between two 
ints under consideration: 
b= izomtal mene Of portion of canal or ditch tinder consideration; 


4 = slope — ratio 7 — sin of slope; 


@ = aren of water cross-seotion in square feet; 


= wet perimeter = portion, Bi pain of ‘or ton of st i 
p= we jeg Sale i EM TOSE-SECI of stream in. 


7 = hydraulic radius, or Netigate mean depth = ratio 2; 


’ = coefficient, depending on nature of surface of the ditoh; 
¢ = coefficient depending on nature of surfuce of ditch,asadetermined by 
Kutter's formula; 
« = mean ey of bd in an Sect per second; 
wf = surface Velocity of a etronm: 
% = botlom velocity ore alfeatn 
= Spon oth of a gee! ton the form of which is half a regular 








nite Betton Veloolty.—The Bottorn velocity of o streata may be obtained 


the a Mts al nee as Ba tne following formal: 0, = 0 — Ws Vv ra, 
monde ne following ues of ange hotlom and menn worker, et 
nding Wits cect raatenals ‘as given by Gangiillet end Kater. 





c 





Js not sutti 
sury to tine the atten, | In sone 

ee and lined with from: int In. of ovment mmnde up 
Sf Portland cement snd sharp sind. in er canes they are lined with 


Vaid ly together. 
stonework is pointed with ee ene oF MTA the Inside, 9p na to present a 


more uniform Surface: to the fow. In other cases, are simply 
rereeed with st 
Influence Benth Ditch—The depth of the flow ina ditch has consider. 
abie inguence on 1 ing f the bottom and the banks, 
he locity can be attained in 





4 a_ ft 
AS =cbp Hoh? m ql X Si Exsxn, 


Ihe = 4-5, the formula becomes = 6 V7 3 


‘The coefficient ¢ fs usually found by means of Kutter's formula, one form 
of whitch is as follows: yi mane ty ie ad 
os 


+i, SES 






vr 


The waives. for n, the coefticlent of roughness, under yarlous conditions, 
are as follows 





Character of Channel. 





Clean, well-planed tha a 
Masonry ‘smoothly Plasteréd with cement, and 

Talened eieber ordinary. castlcon “lie, and selected pipe 
bawers, Well aid and thirty ‘lashed 

Rougt vis nC ate ‘and ordinary sewer pipes, laid 


‘masonry and well-inid brickwork 
Good rabbie mascury and ordinary cough oriboled belalework 
Coarse rubble masonry and fier, eompaot gravel 
Well-inade earth eanals in good alinement. 
Rivers and canals in moderately good order 
from stones and weeds: 6 
Rivers and canals in rather bad condition ‘a 
‘obstricted hy stones nnd weeds 
Rivers nnd eanals In bad enndition, overgrown 
Sion and strewn with stones and other detritus tect 














Lo at 




















Fig, 12, 


oer boxes should be made I 
mera reid aera ie 
‘Where the f) through 
nailed on the. ide of the poxts, 

Trosth ere fumes — ee 
att th ane aro Usti 


on 
12 to 16 fla 


4 soar 
—Where tt yal 
= ere umes are laid now! eee ‘of the Ouinie 





to have a uniform depth across the tte oF st eee a ible to 
ve rule as to the amount thal Home 
Nal alsed, but this is usally Cae is by 
when the Dome Is first constructed, and com 
the water 18 owing. The Individual Thx of ha may Nave to be 
cut into 2er 3 nik On CHEVER, Tid at the fide pinniks are awed 
wit MhroUgh, #0 8 le HO su TO a ther Ly wh ne to the ot cae me 
fate gates laced every half mile, for ty 
omin ‘asco ecient ‘Dhey ate also sett for weienens ul of 


a ume. now rexions Gunes are Treqiently protected By sh 








Tlew of Water Through Flumes.—As smooth wooden rience Gp Sore 
ably eos renstanc 1p ah How of water tran earth OF Hone 
get necesuriy” be somewhat reduced, andthe 
ita Sets in rc ing ‘he flow of water through fumes: 
[100.000 
Y Naor 000 






ity, th 
rat i Adah 


: 
is largely on this account that 
eae imma ik eae = 





prolong the ow fer some titwe aver cold weather 














a 
Be ser rarest Dect ables a eg eh |. so that we may have 
‘simpli las, in which the inet ven 
By amount of water In-cusie eee 

= 


V = vel in ‘per second. 
Pipes above 8 in, in diameter, rough inside surface, 


Q= VPh= DY Dk, V =1-29/ Dh 


For diameter in inches, Q= eve 
Pipes between und § in. in diameter, rough inside surface, 


Q = 059/ Dh = 089 FY Dh, V= 123 Dh, 
Large pipes, smooth Inside surface, 
Q = 14 Bh = 14 Dh; ¥ = 1.78 Di. 
Stall pipes, smooth inside surface, 
Q= 0.0 2h aa 1.25 By Dh Y, = Lpy/Dh, 
ile, St Is best. to catculate an ine by the firmula. 
ay panogh internal surtoe, eer eed ‘the results are tabi 
to be disappointing, since all pipes become more or Jess rough with tse. 
Scene Scar ee ee 
HT = head of water in feet; 
Z, = length of pipe in feet: 


W= cubic fect of water discharged per minute 
— rit srR we 
w= batt = oi D= ty ioe oo 





‘umber of gallons delivered per hour; 
nth in yards; 

Tread of water in fects 

D = diameter of pipe in inches, 


a is DPI 
Sp aaa ere 





Noville's Genera! Formula: 
v= velocity in fect per second; 
r = hydraulic mean depth in feet: 
# = stho of inclination, or total fall divided by total length. 


v= More pre 
In. cylindrical af, P Toultiplied A7124¢ gives the a 
minute ta euble pete or v multi} nied uy sana gives the discharge Pet 
inure in gallons, d being the Aer of Yee Tye in feet, 
: 


L = 
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Inside Diameter of Pipes. Inches. 
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TABLE SHOWING THR ACTUAL AMOUNT, OK 40S OF THE THEORETICAL FLow oN Pires From § IN. 10 # IN. DIAMETER. 
(Supplement fo “Industry,” No. 45, April, 1802.) 





‘The quantities above are American Biliow per minute, a cuble feet, divide by 7.4 
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HYDRAULICS. 
LOSS OF HEAD IN PIPE BY FRICTION 


ie gehatlS Rat efter given Oy Pen 


‘Inside DIAMETER oF Pre. INCHES, 
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db HYDRAULICS. 
Values of £ with various ratios of the radius of bend to radiins of bore: 

















when ala | «| F | a | “ a 

Incireularsection L — |.181 | .188 | 158 Ey 

Tn rectanguiar Le feta | 35 | 18 | ta] at | a | 28 | 22 
RESERVOIRS. 


Resorrelt Site. tn electing a site Sor a reservoly tie, following; pote, 
ropar elevation abo the it ~ater is required. 
z ae eared auiiog oben SE (oe nek 
¢ Yormation and character of the ground, with reference to the 
on and © 
ponte of for a reservoir site is one of com- 
Ea alge regen en 
eee odin able. Steep are for the country 
Se a reservoir, as the water 
of ‘egetation al ‘above the reservoir causes a consideral s amount 
en at th og aa ho raingal ia usually =n ee 





than in a barren region, hen trea} 
svi me be on Tange enon to 
Brpnis' ‘a able of Tice the maximum a reservoir 
8 table made showing its contents for 
in depth, 9 that the amount of water available Can always be known. 
DAMS, 
‘are used for retaining water in reservoirs, for iz Streams in 


Tavines: 
for di ist be solid to se ae 
Ciel ana ear amen oe 





‘ Wowgen 8 ama.—" oo Vooden dans aro consiructed of round, sawed, or bewn 
Jogs, (The tiabers are umually at Neat trom 15 

In. in ‘Mameter. A series of cribs from 8 to 10 ft. square are constructed: 
ae up the logs log-heny ene and securing them 
ennils, 


g ingividua ‘cribs are secured fo one another 
Or by means of Potts. Cribs are usally fied ‘with lone Toek to keep 
ther in place, and fh ‘any canen are occured to te ft 
of bolts, f planking on the upper face of the dam makes it WAter- 
Hien aud Sethe npmiway is over the crest of the dam it wil be cy 
nk the top of the cribs, and, im most cases, to provide an apton for the 
Babe Gn hilon.. whe anton ra be set on sinall cribs, OF om prO- 


Abutments Discharge Gates —“Abntments are mrusturen t the ends of 
dame They et ou inet, neon, BES 
We'porlite, abutinents should have a cirved OUIliNG: a be 5 





i 





feoun sto} 
ae atone side: 
F abatinent, beween 
fig Uhrough u series of gutes kuto-m tase, 


Eysatrasae floods or freshets, ore 


tet floods 
sod abang time, The spillway muy 


te. TI 
Tavors much A constructk 


‘one is of & compare 
extending ton considerable depth (8 oF 





109). Water Is allowed to discharge through this during flood time, but 

when it Is desired to stop, the tlow planks aro pluced across the up-streat 

face of the opening in such sayaniner as to coos it, ‘The opening, which ix 
5 PTO) 


eS not ‘Sord led with gis on the epee fico of 
Mar ad worn which o pate wre slid down, the individual pieces 





of 
ds arranged a re lel timber, the space between 
Bede itievc rie sane atinedtan: oa 
6 in. le. he planks are places witnst both 

pa Pi, dy ges The individual planks are wade Jony 
if ox! from 1 to 2 ft. above the upper timber, and 


















a wend of each plank is bored a bole through which a piece 
be rope tase Hhsot tied tn the end of the topes “Thean Tope ate 
by: to the timber. When it becomes necessary to open. 


in such m way as to draw the longer end out of contact 

lover ‘inber, when the force of the water will immediately carry 

ee Gown the siresun-94 fer 0s the rope will allow {tto we, After the 
7 the succeeding ones can be pulled up with 


eens ‘cue, and two men can open a 2 or 90’ section of waste way in 

byrne be flowed gals by rassig the plank Gowa into He wate i 
in by ns 6 plank down into the water 

one ofthe opeiing aud moying them into the current. Some skill is 


both Suopening and closing the waste ways 
"Gane Dame se cement or lime ts expensive, and suitable mibbie 
‘can be ol 


stone Mined. dams are frequently constructed without the use of 


Martas-a The Upper and lower thors of, tho dace should be of hammer. 
‘stone, carefully bonded, and the stones in the lower fice of the dam 


anchored by means of bolts The dam can be made water+ 

fi Of @ skin of planking om the upper face. In case water! 

= ‘over the crest of such @ dam, much of tt wold sett 

Senin fn he wone tuto the intertor of the Gara. aad 
stonosin the lower portion of Ue fuse Wo & Wy 


For aie cul temp mtg er 
pordon uf the dam, to Leer a 
pesca us da dia ny bs ot over the lice 
‘a tiiibex dau, 
dauns used if moderte 


: con 
ny dain of rena Stata ae stb 
see etal: itis a 

c-thickness 


‘upper face of an carcheu dain is fre jwently protceted by moans of plank or 
The bo woled by means 
Safer td and eS we lower fice is frequently prot of 





Hines of the puddle wl 
sta masonry wall eurrled fo an Staper ious stratu ta 
ee Soa gor zie 


0 
—These are dams or Sat ee ‘bed of 

streaits to Tie tailings trom. “nid t) prevent the bea of 
Valleys below, ‘They, are mitde of stouc, tbr, or brusle No Aitempe ts 
to ronder the d:bria dain watericht, the’ only object blue tint it 

Should totard the fow of the strunm and give ita greater breadth of dist 
eater that the’ waver naturally drops and deposiis the sediment that 

i 


the urea above thedam becoming a Gat expasise.or plan over 
the water ee dona’ Stam. ‘When these daus feos 


should 

pee ble wv hth 
‘mnt ie to. eee pete pber 
inthe debris ‘dam: } Piri noe neces 


the stream, “se WI 
water dam. The reason for thin ie that nbs abr Soe es 
BgRE sng banca thera ie naar mushy preemicn Again te Oca aR 


ocenr, The only restlt of the bronk weitld be ay rte ole th gm 
ee Wing ym =A tare ar sed Fr tent fm tel connes, 

_—Wins lnms aro v1 turni LMS Ir 
sous expose ail a pomton of the bed Tor pince on 


qT & temporary attire a 
Bina and stones Ment eribe alted with stones and cf targe onan or tie 
Sometimes the cnnrse f nstrenm is timed by an obstrnetion of, 
ee anda oe ring cena od paint on iy mes of timber, hw 
veniiue space bein with eravol or earth, and. in anime 
Dele onveredl with mono, nnd the sire iannet oy hati Sp em 
oa esory Dama hen ie mar a ad cine 

Masonry Dams.—When high mason ames camera ove they shuld 
ded a wi by Acempetent Ihecwntie engineer, whoa of ne 
a vite Mine fer hydrauhie mining, owing to the ‘mat That the pene 
dnsing whieh the dint Is required rarely warrants the ex; 
struction of a masonry: 


be 10 
face 11 
breach 











WATER-POWER, 
Theoretical Efficiency of the Water-Power.—The gross fan 
pareeine me} hey mduct of TRE Welsh ot water ralgehate ian aoe 


renee in elevation of 


glow the fall, The Teer foe, uscd is gone wll 
—_ 
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18” HYDRAULICS. 


18 possibieto renlize trom 254 to 508 of the 
Behe tal bt te Whole re re ra Rintborsomea 
they pertorm, alid hot often installed at present, ‘heat 

oe When or falls np wo 40 oF 6 ft overt whee 


ins the from 
Sele ae gvereite wheel decives iar bow power bout, 







that 
et pn isohared nea ona 


Hor 
Sipe ilse. Wace heads tre la ote from on ath 
uastally of the Pelton. type stig ey 


SUSE ee ee = 


prwcliatly all the worl 
ae pr Ny oer _ 


RSE to 905 
1 is “ iy adapted tor very shih heads 
mmonnts 6 water. There are a rium 
wo hee i as 


Sfesslane.=Tarvines Ne reaction, whose a ly 
condi he s for heads ity fromctor Sp 
‘enn be t Is varying 
bly over 100 ft. and when laced are capable of eee 
- ane bY that gives aan Uj decided advantage over 


‘ctor 
fwnierwheel, "Puro Ne of return to 
sue of water! urt ume ower ad ing Sis ener 


enone volume a etmelern a low ee eee volume at 
roodornte head, ca 





PUMP MACHINERY. 


ed for unwal mines, handling water at placer 
mine ination i Paibpay aysteiey fate a “id 
Watering taines. two general systems of voping. are are on 
1) the. a is ci the fine w a Ni sur 
theater and Eagle hr | eo peat (2) Both 
asd pump are pluced tn, te mine, th ng an 


fined oa eam Shine placed der the shad hea, the 

Gniap by aalirect ine of rede, With rire there fs. 

Ng AD ie engine: trom theweulioe oh ound arnt 

or from firota the shaft Ws, the position Of the motor renders access to 

a alt, To overcome. tiese tjeatons th the engine ip freuently 
toed ot ons ao of the a. ond The rode Operated a hobs this hae 

fee ead as ee eee 

ine a oy us e mast mt mm plant 

type, and ts provided with a governor fo guard hake a a te 


ssoginue running away, in case the rodaahoutd brea = 
aterm requires no steam tine down the shag af, and Is independent of 
the de pth of water In the mine, an that the pump 1s not stopped by the 
of a ming, bat the moving Tots nro 8 great noon wwontence i the 
shaft, and they absorb a great amount of pawer by tric 
msl ond. Depiex Bumps. the simple pur & steura eylindor: 
wiinder, and the steam valve aro: 
“gieh a pamp te-more or lees dependent on inertia at 
to insure the motion of the valves, hence will not, " 


ee 


me the steam 


vi at 
dispose of the exhaust, it aut a 
steam pumps are about the eae 4 


, and, as a rule, for 


Ee ihe dywheet is enploved. 
inst cost of the mnt the 


coun- 
Tircaionoe ta ie: 


a 


icemietieare ie ear 
ry, a work ec senna rie Renal ss Was 


of about 300 to 30 
of station primps are still ee An rome eases Taaey ore 


mes 


e work is a ml 
withont Ay wboals oe rien 





160 PUMP MACHINERY, 
alse: core of water goreing Into Gi treat nit 


wo th ure care mee four These tis 

Satay le ees een ee cee 
SERA a EE seep neg 
Bae te tha high premise opi der, and during its passage from the 
high-preseure to the low-pressure cylinder. ‘This hus been very successfully 

Berl lea a a a ca Se 
ithe tenenters uta which is tapped us water.” ea 
‘The duty of alvam pumps 1s ately a5 follows: For small-sized 
‘sloain purnps, the steam consumption is from 190 to 200 1b, per boreepower 


q Fur omPs the consumpian runs 
front ¥0 bo 100 Ib. of sien por horseowet her hou. Compounnd-aondensing 
are commonly us station eonsum 40 to 


Foie of steam pet ‘horsepower: per hour. ‘tripleespansion, condensing, 
Bcralses ponplag engines Constins fai Of Wee ieee tesco et 





mh 2 10 
hour, ot Contes aed amounts of stounn in. pre 
tothe -water delivered, opening Tangeiy om. the trietin of 1 the: pearing, 
Deb pee bat ite eficlency is considerably below the vest class 
ot 
Passages the speed of wat 
imp should not exo 2 “NO 
milan to' ree that (he passages A 
abruptly seh The dow of water Uhroveh the dischasge fipe tou 





not exceed 500 ft. ‘ain but for single-cylindered pumps itis usnall; 
ee find 190 fer Maniicnte eb cons or seepioee 


shout notex Fe and shou not contain more than 
elbows, ‘The patina rmauls pives tae diameter of the auction and 
discharge piper of a pump: 

G = U8. gallons per minnte; 

@= Aiambier at action pipet Inches: 

w= eee discharge pipe in inches; 

d= 4954 73 a) 

id 

atm 4.954/5, 

v= ea0eny. ots water in feet per minute in the suction pipe = from 

v= velocity of ‘Waier in feet per minute in the discharge pipe. 





RATIO OF STEAM AND WATER OYLINDERS IN A 
2 DIREGT-ACTING PUMP. 
ae area of steam cylinder; AT = head of water = 2.909 


. D = diumeter of steam cylinder; @ = ares of pump cylinder; 
PH ceonee (pressure in pounds per d= diameter of pusup cylinder; 
square 





inch; 
p = prose per square inch, corresponding to the hen — At8 Th 
E = officiency of ini AON $1 PAOD, AED 
ey of pump = done in steam cylinder’ 
/E 











tor poker gett the 
th ae Ha 
rapidly with the yelocity 


it is customary 


went. 
miger (ik in, or cae 


Seer eiar 


ire exc 
len the water is warm, ‘This is di 
Ninders. nnd feats ia water hammer, ‘In 





THEORETICAL CAPACITY OF PUMPS AND THE HORSEPOWER 
REQUIRED TO RAISE WATER. 


= ie aione per ita 







ni e strokes per twinute: 
=5 tate minut 






Nat ina Gt = oven 


The Biameter of piston required { ae given capacity per pais will be 
a= 46: = 17154), ora = 19.54 2 — 45/2 Is 

she actual eapaclty fa. pnmp will vary trom 0 to O56 of the thenreteal 
‘eapaaity, ‘on the tightness of the piston, valves, suction pipe, ete. 
aaa mak Yee QHX IX 43 QOH _ 
“98,000 33,000 ~ 53a ~ 
horsepower ‘will be considerably greater than the 

jon accountot fie fution Tn the pump: hence; at lenst 204 should 

friction and usually about 50s more is added to 
cover | Sig tee f9 the the actun horsepower required by the pump is 


than the theoretical, 
Cn hep it Is desired to find the size of a pump that wil\ thn 


ee minute up 125 ft., from the bot i OT 
oe dion pap at tie main staf, i many Ye wocouny\ne om 
ganee of prom bly 206 should be made with a sxaaX wary si Ye 
une siippage or leaking through the valves, past Wwe POX, 





P. 
45" 
The 


= see | 


~ 162 : ‘PUMP MACHINERY. 
spines ease te oe aaa 
: daa fo 


Assuming that » — 100 fl. per minute, we have 
da 4G AH 4K G— 31, 


HP, ~ oe = RUS 105, oF penetically 1 HP. 


Ay 
Beacons sate Dew mire cet Sh essa 


eee Theoretically, wninp will raise water wo 
h rocheany SUA. athe ua lev but i i he tha ett 
ft : 





to the fact that « larger amount of watery Vapor forme With 
eamne handling hot water, the “ahould fow to the pumps 
Amount of Water Rais eivtleg Lif Pama ie. of all 
wy N K ‘piston. amount of water: ds ly con~ 
Jorably less than thy lacemmenty ouing to, the eetage 
the valves, ete, lie having bucket plungers 
with w clack vi in inger, the amount lifted may actually exceed 
the ee ane Ve Sey na VOTE DE Waar say REAM LY Ba. 
th 0 quaeipties uh io number of strokes, 
r, during the up stroke, the water both abo Istor Is set nh 
Seca te eeea ne rn Ga ance ee oe 
Bes ssa F Tan tans estas waste nee wees 


ning, aid most modern pumps are brit w 1 
3 iy iarger nertuoe oF dieckorge With the 


ning, its full contents can be discharged with less It hrohgh 
Ahmerous stall Yalves thon. through one large valve. Cornish pusnps 
femal Rave on tego metal vay ON OE ae 

‘Powe Panps.—Where coaratvely small amonnts of water 
handled, and Fower is ‘availnbley elralsiven power pumps: very mueh 
more eifictent than small steam pumps, 3 

<lectlclly Orivan ‘Power Pumps.~Nitvene wnter ts tw be delivered tram 

ated worl to the sumps for the lnrge station pumps. electrically: 
iv famps are fir fore efefont than ateuyh omnes. Tn ane 
to eqjuih the entire mine with electric pumps, borh 


casos ft 18 probably 
In the isolated Workings and at the stations. on neecunt of the fact that 
{gan be driven by a high-class compound-condensiig engine on, the 
inectly com 1 w generator,und furnishing electricity throngh eon= 
ductors to the various pumps, : 

‘The tatal efficiency of a sertes of small olectte jumps that a 
sufficient amannit of power to enable thik urnungomont to bo used, 16 rere 
much higher than the total eMicteney of a number of smut Asobnt om 

Ir pups Introduced: {nto the workinws, Wilh 


condensing nines tipon the marines, operating electric pimpeundenground, 
the eteam conamption reaps areopower ver, hes. for ithe seaiioe 
Mex srould only be about 40 {b. ner horse 






electri pumps, about 30 1b, of stent “ 
50-1, per horsepower per hour. _1\ AT these: ‘for 


— = = 





—" 


164 PUMP MACHINERY. 


MISCELLANEOUS FORMS OF WATER ELEVATORS. 


Pump.-In this form, the of the Jot of water Is uuilized 
raft a ize ger volume thm Tijugh anal Giaaied oF a mustang of iter od 
ie ae cack ckovare @ sere aiceances 


atari, Senierars cae os eet cea 
guloratic valves arranswd at the top and bottom 
eal into ous of the chanbers then the valve nt the toy closed. 
steam will condense, via the Se that ny Orewre water 
mo vet a When the chamber ty ‘i ki ee hs 
eration Hs then repented: more ear ai iby i oda 
diag was Iw in Tne the the ther Been Sao cane 
steam pumnps enna in insted ory we ‘The udvattinges ure 
requires Lee ‘anil fs not ini ty wal oh 


‘water 
corhastine as ad aloe me Ue WOLer in Hiab to eoutaln, 
or dirt. 
Air-Lift Pury pressed mir a 
iy Ls teary Rata ne I thene ft ape 0 Hi pe a8 bik ee 
specitic gravity of the Haid in the pipe are 
tir ab he a ie fd surroun th te 
never be great, and i uid can 
ea io i considera eh Neg ithout 
A correspondingly great depth. On this account 
toaatla well ennai belo the w bo aa 
the er ratio et esr meee 
Yo whlch the water 18 10. be I 
are that there Oo tabrieadlon I ya Pata ie 
material does not tertre si Nhe Speman ane 
‘suitable material 
erase Beth Theale of pe 


a 
alr figgl Paas tne height of lift denenc 
a ving Hine Hatha theauany of ee 
Ene ea tate teria cee mecrramensa ie 
17 f., and for small Vana the centrifugal, puns isnt more 


oe uy ingen etn. for nana oe nat dea” pape 
aor 4” discharge 1 ew] PORIDE ARE 
aiiemerive for dealing with ea reat fica nnd. en fae ‘never pome 
Sti platen farms the this clare oe were eo 

Ine Sroka ot wares! aexttie a low heat an SEIeAAAOR De resin 

lems, they are remarkably eMcient. Unvier the most tavern aera 
Hancox the oiicioney af tho eenteifuent premip may be yl eo < 
the pamn may dean amount of work npen the wal 
Ini ngntist nigh tens anf operated Oy tl mee ‘emo ‘eae 

" AT Open 

may attain an eticiency ne vette ccs com 





or water car during the hours that the og cog 
fdle. Where very Iarge amounts of water are 


& etl 
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PROXIMATE ANALYSES AND HEATING VALUES OP AMERICAN COALS, 
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wo | 6.22 bel 
a6 ‘3159 | 10.05, | 
wo | 428 | wat | 8.1 
a0] kro | wage | eam 
“S| 940| too | Bae 35503 
540, rr 
a0 
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Soe8 EEGSSEEGISSEE S00GE Skages $2 EEE | 








26 
ite, 136 | 3032 S25 300 
1 | 30.0 251 
Fonrsrs or | rat |ast| aan | ar 
a ‘85.88 | 60.70] 18/14 Y 
1.98 | 95.90 | co.19 | 90, 
18/3504 tan | G3 ped 
wai |azo7 | sta | 600 am 
‘eo | 3400 | t.0 | $30 
0.89 | 94.07 | tah | B00 14,200 
4.00 | 34.10 | 64 | 7.90 
4.9 | 93,06 | 66,60 | 4.06 uM, ) 
Uae | sre | aa.14 | me 
eeu ia ta i 
" 89,65 | 37.10 | 12.00 
ado | 40.20 | taoo. 
808 
50 
128 
a0 
Fa 





BESS bee 
S232 = 
En = ei 


5 
>: 


E 





i 
: 


hi raise 
F veer arnt Meh Serrat amt a1ae ved qoanity ore heat req ae 
jen 


ridtoo lari the juantity of heat required to mise the temperature | 
rain of Water 1°°C, BE oF about 4° Cs ms 
“gee cael isthe quantity of heat necessary to raise the temperature 
Of of water 1° C. 
neh calorie — 2.968 British thermal units, 
inn t. = .232 calorie. 
116. enlorie eB, 7.0. = tne calls. = 
‘The henti 0 of any coal be ealenlated from ite mitimate 
analyain vith & probable erur not excesdlng Sf by Duloug's femmulas 


Heating value per Ib, = woc+en(4—2), 
tn which CH, and O ure, respectively, the of 
ms ei y. the percentares: ‘carbon, hydrogen, 
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170 PUELS. 
sett pepe 
Sass ‘i ca coke. aes lott 


In a close vessel, 
ears aaa pags Saeel Seae 
01 


‘Soll has ane oe color, eee 
incre sooal, It is teidily fisdile. like slate, bi ne 
aifioaity on ‘crower ce ily ess Tou, takes i hot ‘fire, 


eet a AND Mmasuewents of Coat. 
(Cowe Bros. & Co., Chueago, 10.) 








zez| SESSEESEEE | TRE’ 





ivisions given above are ent pean 
varieties of coal ure found to shade Sener stent ‘The fo) 
Ing ure (Wo classifications necording to percentages of Yolatile combustille 


CLasstricaTiox ov COAL AccoRDING To VotaTine ComnusTrane. 















coal, Per Cent. Focus 
Anthracite 25 t0o68 0w7 
Scumianthrucite 7 to10 B 
Semibitunilnou 1210.20, $0: 
Hituminone over 20 Bo 9 








The et ty Cosls.—A proximate analysis determines the 0 
seihoee produc of & al hating the aod faportant tring he ton 
w ces AS Usually presented ater or ee | 


te adie 








way use, these conls have been found to 
exude Hhe opupraig acne naa cn 


ted 

with small untined combustion chambers. n whieh, the from. 

Is e are not burnt, and deposit in the 
Ghani coniats only enoveh volatile cater to Iemma nana og pane 
Sea ries oreo ass ero ant Seer 

muld not easily crumble and break, 
Coals for Iron Making.—Vor the manufacture of iron and for 

coal is chit iy tard niter peine comvartes is 
Peereuten mein aguinee eine catia Seto 
be capubio iucing a high heat and should not contain a 





i 
hardest coll wall. A. js, 05 0 
‘The huhility of the cart hytroeen, 

freort poms oe ‘hat be ruled tear tine ont dd has been sub- 
to the influence of the weather, lo y for . The 

process of monbifacture should, however, of the 

coal, a8 it has, an important 

chareter, uniformity of quality, Conle 

gemde: Jace Ing cong ovens teases 

of the sases Ja npplied externally to the coke hae ie 

Sheesh tea steel 


As and in 
GI Tenet ar erthat eal cea 
206 nor Mickie than pg drocarbons, 
being heated it must puss through ht sono ior 
oo ‘that when in this condition, it mg oo aay 
A Tanner as to form innumerable small 

Tfa con] contains less than 20% noe ities ee ie will not fuse 
while if it has more than 306 the 18 etrin be 
at the expense of the ere ‘onthe. the = re wa one the other 


ianits will not fuse ak 
Cote Tite eubess foe pevpetly Vor give off helt gan so eu to, faa 


pores. 
Ordinary analyses do eet a pathe eaeh aneee 
‘and they indicate sim 1 at peared 
Seiphar wnat will oe the eobabte Punts of ete woke ‘arm 
het Pag tea he Coe  t 
standard Cokin ood, Vu. ox 
Bataalteo from thatof Connellariiie Seay Een 


Which are equal to or very nearly equal to, thai 
“istance, the itas coke, Vi 
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in Chis measurement, “With fat iron and a hammer, break: 
to quarter-inch Joss, without removing from the cloth. 
sample, samples talon at ete ite City iaaniner thosld ne suisea 
end ae ‘Gis vetn Parien tn UMlckunes at algerent pein, Oe 
Saat She ae ere a ae 
the the sample us tie vein is feet 13 thicknom. “Should these 


in ‘nature of the coal, it will satinfnetory 
Pte hav adlisce is el sence eanunte eheylen co eee gente eee 


re. dg. of the coal in an open porcelain or platinum cracible 
ab 1019 to 207. G. for 2 hour, best fn -watled bath 
Velatte Compustle Matt 1 got fresh tried coal in w plat 
‘ot ui 
geal ga to0 sand haven Cehy Alc “Heat over 
the full of a Bunson for 7 
lations le with ee ‘bottom 6 to 8em. above the top 
e nme should be fully 20, 
ot lo in ieee 
warfhoe of the cover shoul clear, Dut the under surfee shoul 
remain, cove! . To find 4 ” 
subtract the percent of moisture from the loss found here. 
Ash.——Buirn the portion of o Boal wasd 205 6 determination of moisture at 
first over a very low tlaine, with the Res ee inclined, until free 


from carbon. can be burned much 
aquioky Than, tha Seuss carbon Vole fom’ the ‘dalsemiearion oe 


tal Se ig ren a 


aT eR lt of the foe Pare 


with Lg. 
ftoim ec, Soe ee ‘he aes oxide 
id pol not & con] mary va ‘The dish is heated on a 
sie over an alcohol Jara, held Pavel in ea Fan at frst, Gas mana 2s 


=~. heey tie and barely wu rte the. nae? at 
imi ransiee Notte af the dish 4 4s at ho Fas beaks oe etoaeton 
‘bea 





Durued, transfer the mnas to «, beaker and rinse the Gish, ust about 
6.0. of wat 15 cc. of saturated, bromine, 
Smminutes. Allow to settle, deci h ee boil a. Speco and 
with ae. of water, and. whan ‘until th Fh of only a. fs 
opitlescence with te and nitric 


‘silt 
about 200c.c. Add 1f0.c. ct aon 
or m corresponding amount of dilute neta fee o core fn acl $282 ok 
‘until the txtorsine 38 expelled. and at ada to the hot oo 





‘ning either a Gooch crucible or a beara rh 
pos mobt In-a platinum crucible, using 4 a ‘laine until the 


Ei rise case of coals containing raush ypites or ealatom ligiete, the 
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‘The ady of high-pressure steam are not yet suMliciently appreciated. 
Is not the ween 00 1b, aid 120 Ab, we 
Sa BE pee ce ge eats 

tein 10 Ih an iF tealsances of engine nbsor) 10 1b, we all have 
im.—By “expansion of steam” we mean that ata certain 
shut off steat ‘from the to the 7 
iis sisam already within tao oy indee poriorms te remaiade? of Cas 
7. suppose we do not expand at all, Suppose we allow 
‘ndimiesion of stenia tuto the cylinder all through the stroke; we shall 
we at the end of the stroke ae to the preasure with 
we . Now, We cannot work a seam of coal and still have 
Ind ao, i our stew pressure fate suine af te end Of the SORE 3 
of we simply discharge twice, in each revolution n whole 
steam that has done 3 


Be ee 
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Bei 
2 
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ate 


nsif we it 

eatall. But some one will say, work has been done tpon the ine 
while that steam was in the cylinder. ‘True—and the explanation it 
while th ing work its heat and pressure must diminish, 
and so long as the communteation with the boiler is open, fresh heat comes 
le Ey ee of the 

we have expended heat represent capacity of two 
aul have performed work capacity of ous Syndr, 


Now. mippare wo lo the Scannunteaton. and ‘yond a certain point of 
e al Tore steam to enter, we get.an ror On 
ihe seam already nthe ey he diuinishtag 


inde 
ai our exhaust into some vessel from w atmospheric 
se boas Gas tata onl eee 
piston is as good as adding 15 1b. behind. 


BOILERS. 


‘The steam dofler that will be the most suitable for a certain mine will 
depend on the nature of the feedwater, the of fuel, 
steam required. When the acid water from the mine is 
‘and fuel Js cheap, the type of boiler generally used 4s either 
cylindrical or flue bofler, because it fs simple in construction 
Gheretore gasily cleaned and cheaply replaced when eaten by the mine 
a I ee 
obtained, ante, where the 

feedwater taken fromm the mine, or containing. Rel be 


L. nm ine, OF shou! 
eutzalized by lime or soda before being Used. In case {t contains minerals 
“ylation, « feedwater SapAPRIOE ShSGAE DS. sespIOy of. ED iealplate the 
‘al substance before the water is allowed to enter the 
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PROBABLE MAXIMUS 











Ca EN 916.64 sq, ft, Ans, 


WORK OF A PLATN CYLINDRICAL BOILER OF 120 8Q. FY. 


HEATING SURFACH AND 12 8@. FT, GRATE SURFACE, AT 
DIFFERENT RATES OV DRIVING, 
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annum Tocamotive in the ‘and Weetern 
be nearly the tame for the saine power in wlationary 


ion— 


x tion of alts from concentration, ¥ 
4. Deposition of carbonates of lime and magnesia, by boiling affcarbonic 
acid, which holds them in solution, f 
4 of sxinhuates of lime, because sulphate of Lime ts eoluble in 
Lair tatire less soluble in hot water, insoluble above 270° F. 
5, Deposit of magnesi, because magnesium sults decompose at high 
Deposition of lime wap, iron soap, ete., formed by mponification of 





Teoublosome Substance. ‘Trouble. Rewedy or Paltluilon. 





‘Sealant, aud, clay, wa. Tnorwtatlon, | Pireration: Blowing off, 
Monaily roluble walie. tation. | Rowing olf. 


‘Miiarbohator uf time, magnonin, and trou. | Therusladon, | Msatne Teed: auditton, of eauatba gang 
Solphate of mo. 








0d Pulphte of maygneslum. 
Carbonate of yode In large amonnie, 
aid in witne warar). 


Dinsolved oarboola acid and oxygen. 
Grease (from condensed water). 
‘Organi matter (srwae). 

“Orewito rassser. 
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1. Experiment 
Tunica ot dechuplogy inlsil, showed tho sonleusation of sleaen in 
goremed by one of then, uk 
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n fie bat Sorpiage nnd and fi ate "heared 
with ihe uly mar ae 
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ents een oe 
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*, Vine eveniy sel repsloniy.a die. al 6 Unie, 
draft is poor. wee coor Ea 3 tei at eto he 

edn rls pc a  e  S 
herd re best isi propery eng 

og —AUl heating surfaces nan: clean outside, 

there terotious waste of fuel. ‘he frevueuty a cng w al see 
eee ee erence ent ee ey 
a peor 
ring the bod vious to its introdus 
very seale or soot 10 collect on surfuees between erat 
should be frequently removed. and 


seccee pana 
case of a “ei rome aiding Geiey Far =e 
sn Statler of tube oan. Be Kant clean by the us of of blowing 
pias. tn malo ORS: fa 


iercmecni ema as 


—Cold water should ner fea tn any 
a il ieahou 
item peyote it wi pA cers Se gute in he bie hehe 
mae i “Wh i in a boller, checkiny 
wl ai pit, Tt emused by dirty. water, Blo pated 
imag wp will enon cure it. In enses of violent ping 


1a Air uate that at openings for admis ot at to alter or 
ai 4 
rive of serious = 


Mae Blowing OF If feedwater 1s mvddy or salt, blow off a portion fre 
quently, ia mig to,comtion of ott ae boller sa 





vos aa ay snrhiee blow cocks are used, 
fn iow deme et niae ta be clove. hia vate ecu 
aw ne 
- fevers tne the Toile is ite sat 





possible, 
Never cold water into s hot boller. Many thes 
teak af Toller, serions weaknesses, and sometimes 
je result of such an action. sus ~ 
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PREAGURE OF STEAM AT DIVFRRENT TRarERaTUReS, 
(Results of Experiments Made by He Franklin Inatitute,) 











Maximum Ecoxomy oF PLAIN CYLINDER BOILERS, 
Pounds of Water Evaporated From and at 212°. 
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STEAM ENGINES. 


Examrin.—What must be the it of a chimney that fs to have a cron 
sectional area of 7. ft a 10 8p the danit for a Hichorsepower baller? 


*= (Gexrias) ~ (axe exam) Re 


by a fan blower delivering air into 


i gende mes iee ee te 

8 fant ¢ ue or ra 

froin tho boilers, commonly called the indueededrayt tyelon felt one 

these ‘sever! Ree Sea te ena ere eeaa 

depend on local conditions. ‘The steam Jet baa the advan 

ud compactness of apparatus, and is therefore most suitabl 
Senin fre-engines, bat it so Js the most wasteful of steam, and 

DOL Be used when. ane of the fan Dower apse 


idreeaginess md, 1 apeit blower tinder the 
ie ete err cnr atom 
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STEAM ENGINES. 


8 Good Steam Eny robes should be as direct 
ting Nite piston und the 


De, i. 
foe nai 
at the Bree eainer and ‘the exTAUSE enonia eave ine cyl 

and as casily. uy should. 


ue tn foot 
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eck Horee- 


ea pone per nee tech 
tot piaenin arena 
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ek ie takes th sore ert na a Rom 


i paiee he ie 


stephenie: one oe eee 


ats tts ca 
Pa rae 
y tine tier Hs baller a washed OR 10 becuanee 
ae ya ruge-cock, don't jerk tt uly, for if the: 
= eae 
that level. * 


inay 
ye Oven on ves between boilers 
and nd ily. dent 
vhost, expat { ‘aoa N, yi denty ae 
The's same care is also ae a 
ex) onee com Saas shutting 


A 
topmaddenty—due fo the 
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valve 
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12 place wi 
times with. the gto athe ae ae 
tube in both hands, bot! 
inch of $0 api ‘ane em try to mathe a 
forums, and iC will break at the eee 


an nes 
time, mara be ah s reac ene 
a Meare aaa a wrench on exagonal mek or 
edges of the mi 
Bea W yor Use a Screen oe ft snot placed on the nut 


‘ be aurfvco for « bollor should not be less than 2 sq, ft. per 
LH Porte 


‘The ratio of. hentia nets to paral Lyre ma a pollen should be 30 to Tas 
aavantas. ‘and tay often be increased to 1, or eyen more, With 


VELOCITY OF PULLEYS. 198 


abont your engine, but let well enough 


hammer drive 
micave aay ta ‘a key just as well 


yan ia i Ue eavod When $00 
se apidray ite we nin ee ne 


there certain 
ie line ‘between ‘those ee 













to Ue 
z Spite ca eo eee 
revolutions before iris opened tothe ‘ull ambunt 


‘start the fires 
1 we eigrommcioas 


riety 
of ore T z. OF alu, tens mful of 
aleiyineekr nnd ape ch i mice whole 
pt ee Ta ra ied to #tee! ani 
ily, will give the metal u beautiful frosted appearance. 


Over half the troubl 
Sun'be treed 2 the hulle of el 


ould not be more than 9,000 or 9,750 ft. per minute, 
ing thowla rin with and not against the laps of the 


n ide nearest the pulley. “rhe gratin 
tte tie eee Oe at expobe Ieeiher' belie to the 


It cannot be conveniently ascertained by 
ihe Ganteye with n tapering, the fallowing rule will be 


ere of the 3 pall togother and divide by 2; multi 
find fo the product add twice the, distance between 14 
uf Mhosam Pil be the length roquived. 










194 COMPRESSED AIR. 
S— 
COMPRESSED AIR,* 
BY Por. Ronawe PuxLn, 
nade essentially of a cylinder in which atmospheric 
eee sa alike ioe 
mae type, in aia ital_nir cylinder is set 
ny eer ea ore i “provi with two flywheels, This 
i "Lib ats in Pie there are (Wo. ‘loam a driving an 
and coupled at? to a erauk-shafe  Rerreienle 
engines, each steam cylinder set tandem 
Geter impound engines, with the air eyliniern et 
above the stent 


(e) 

compour com) is carried to 

pre ea ee Pe 

sore ia the others. Tey may be either of 
ith simple or eunpeate eylindes 


was) UNG and {e) are those commonly employed for ralie 


servicg ‘he Of compound, Or two-sage, alt compression Is 
Digan 8 simlent for mere oe required in 
‘of Com Compraseo rs are Satie ‘built with a short 
eto ey hs came peeean| oo well ARs ee 
5 Ino Fas 


te diameters of The aie ous 


Se pressure carried, and the air pressure to creer 
Pit operation, Bares fs anally but litte variation in 


for Tock-drill work, the air proesire In 8 genarally froin 0 19 80 Tb, 
fisting waterpower, 0 Som preseor 4s driver gonveniently 

t Wheel, such as the Pelton or ir en The beg 
fenetatiy ibounied directiy au the crenteaban, withont- the ure 
Binos the power developed ia uniform throughout the raion 
ie Seance pest a of duy pa rm, in order to eq) 

Py ‘he rim of jhe wheel is made extra heavy, to 

a ami te f ‘abe iat a iiywheal When direct-connected, the heal sof 






ina Seu ue cording gate wave if the ‘head ‘be great, it 
torn rien ea wee rt the ae eee ra 
Sm EreeOr 4 to be atopy suddenly, ager ruptaring the 
sal a ae sia ae Geen ; ; = 
Air Compression.—The w a or rend of a compressnr 

the Tale I the foree stun stored in the com alr to the work Sah 

expended in compressing it. ‘This probably never reaches 80m and often 

falls below 60%, 


ings and Minerale, Yols. XIX and XX, for gomplete dlevusslon of thls subject by the 
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TRANSMISSION OF AIR IN PIPES. 


ty of piping 4s not 
es ese ne of fe Bitar” Alt 


ae 


that the influences by which the. fn some of the 
are not certain condi 
Han the reculte obtained trom Jortablas aie oats epprosinlaly corn Forest 


i ut 
Sl inmate aks 


t= P 
Snwhlch D ~ volume af compres airin cube fest yer minute discharged 
t= ute varying with diameter of pipe, as determined ty 
am sine Pipe in Ln bine. actual diameters of 14% 
dn ue 1.38!" respectively; the Pana5 
Hae fameters of all other sfves inny’ be taken for 
: =" mgd ct pipe tn foot: 
iat we resin pols pe qnare neh 
Be a’ a at ar Teena De pens nes eaten 


initial jw 
The values ofthe Corot for sles “nine up to 12! are 
ae) 





pa 5808” 2 
ale artiotee ist for si Ia than 9, but they 
po sory nigral differences inthe reauttn. nent eevee 
Another formula, pobiished by Mr. Frank Richards, {sas follows: 


Pope alas 
10,000 Dra" 
in which A = head or differen ie required to overcome friction 


sn the towot alt; 
¥ = volume of compresed alr delivered in cuble feet per 


4 = Ienuth of ripen Fok 
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¢ flow of air, 
system fs poorly 
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the attendant. ev 
aginst this ol me 
‘the remedy yaust be applied there. A sy: 
ing Yalves will regulate these matters and allow 
‘done with pipes, which would otherwise be entirely 


ide Tag tae nis ncsoUgE the Incsonse cat 
Breda tos of head. To transtait a gly 
loss of 
fually ini 


ATR. 
See a eres 


that in’ paation ine Lustioae 
pipes 1,000 ft. long; for other lengths, the loss varies directly 


of uniform, 
neglected. 
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pipes all ted fo rdave the presure i 


‘tn the tat 


. Ttineresses aboutas the square of the 
Jeoks in 


varied by the pressure, only so far as 


i 


ua wire may be measured in several 
Mt orover a wan iw be dellected 
the wire. the current, 


‘cure 


: sheatrength of 0 
eee See 


nof the sage through apipe pe as 90 7 


flow of water, Decuiae the Shing in ie 
og woyee Wover, exlat, and, ea 
current would flow, Tn wi 


ad eet ce of mean 
poare inet” in by 


“tN Dante el ves an E M. F..of 
r ani feller 3 work, ‘and for inean= 


4 ike poiatpnce to the ed $4 a 
mnters friction i 

putida on the Tenant ciated wiry 
‘of which the wite is composed. 


nso increases with the Lemparatre 
mae Tenn ce ‘anit of resistance is the ohm. A con- 


‘Ohm when the pressure required to set up 
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c= orr=horz=ce 


‘The last two forms are useful in many cases where the usual form. 
c= z is not directly applicable, 

Sg ee waien erated 110 volts, is connected to a coi) 
of wire 1p which hs a resistance of 20 ohms wat 
flow, meerouns ale Wansaaceof ores ofthe Gewit tometer 


We have £ = 110 volts; # = 29 ohms; hence, ¢ = LY = 6.5 amperes, 


Aproblem might oe eae we ‘The resistance of the coll € is 
aes Ohne. what Be Me Fe xa the 


Stoo cies seas on 
it? The form of nat he ie ven 
above is more convenient in this 
E= OR: B= 15% 6 = W volts 
the current and FE. M. Faro} 
Fig. 1. by weing whe second form of the law given above, 
e ubave ease, 


amperes and the I. M. F. fof tas dynamo 10 yolts, the resistance of 
the eteeuitinust be 
110 


= % w= MO = wr5 ohms, 


ty batty ret olay nani inthe eons ye $a any. enuf road 
through thi ea 


2 erent ¢ ciroult, In other prea 
w fsthe Tarwer expended ‘F isthe E. Mt. Pie and @ is the Gursebie? 








is ex; erie en Wi a The 
wat fainpere flows Under eee ciyolt The wat Ks equal Weds 


Tet E- Beer foree RO, 
= current in amperes; 
Rt = resistance in ohms; 


W = power in watts; 
P. Boe 
OR; hen OLR. That Is the power tn 
om ia conduct of witent he resistan co fe Hand 





ar heat; ence, we may that the 
titer of current for Hive onda ceo AT et oe ae 
current. From the ling, we 
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os acne rosin sulk we comteticet, ee ey eee 
ye wath oF 2,000 wattn ia, frequently ted. This ta scimatitoas 
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ra wort. surmtae 9 °° elective tthe volgen 
owe erode fr nae Waithour * volts 
roman | He CT eet py ES 
oro ‘one Took. 
cIRCcUITS, 
which » current fows is generally spoken of 
may be made up of ehpur of aferent parte 
wit may constitute part of the circuit, the 
‘be: ‘of lamps, motors, resistances, etc. In practice, 





Tost 1) those in which the 
‘The cirouit are coniected in series; (2) those in which 
‘of the circuit are connected in multiple or parallel. 


ta.—In this kind of olrouit, all the Spe 
‘oo that the current fowing through owe. PArLAlen OOwe 
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led with an automatic regulator that increases or decreases voltage ot 


the ets that the current in the cireuit is kept constant, no 
mares Or other deve ae vices ino} ‘For this: 
OW ay Int le are irom he reason, 


org parallel Cioaitactn this (ype ofl It, the different of 
‘coanected er he tata wt 


side, or in earl wires 
e Ds 
current eh ihe re Iu feat ame 
motor m. is system is more widely used, and §t will be seer at 
‘ ‘that the ‘of the cireuit throu, one 
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its, 5a as rf ‘fixed resistance, and will ake a (3 
(42 amperes) when connected across the mains, As the lamps are tuned 

the t delivered by the 4; ii 
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ae: penton In Ine Ba sri arine wt ts or 
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ay as being less. 
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ies ncross 
lrouit. Stich an arrangement is frequently used in. mines when mre 
Operated from the huplaga cirenlt, 
Sack cirenits as those errs described ate called constant-potential or con 
ne nang to distinguish them ay the constant-current elreuit 
mntfoned previoush 
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burnt 
capaci 


ou 


Fs 
#8 geeedeasacsserene sesncs ssanieeesaaasasesesse 





es the dimensions, weight, 


its given 
eau 


y 
 thled col 


en 
umn bei 


table 
E 


arose | eae 


19, 
16, 


saegsacsaaaasaggsagedayccscaaacaue RERSSRRES 
ai 


sine Sebeshees SRS aaR SREP eeee aS 


Et BESSA: 
eee R 





8 1O we OIA A OA OH rN DTORS ORO eqohS SResSge= 
socsrswor | 35g ag gabaazguatana aaa naananazasae AOsA822 





sofinwp “BV “a Ege Neos rem Sats TeSSRS RAIS ARARARSSHRSRRSRES 


Prorentizs or Corrzn Wine, AMERICAN, oR Brown & Suanrs, Gavan, 





column. ‘The safe carrying 








Ae 


F if about 303 eorethin bar 








5eise 
ae 
i 2a 
2 is 
iz i 
i 


e 
d 
32 


§3! 
ue 

B 

i 

i 

H 

i 

aot 

iE 

Fi 

ig 

e 

3 


B 


to 
very little current, i. e., if itis a loud, 
urgent wilt be email, and hehe the drop in tne fine will Be acialle We 


P 
prosiire at the motor may remain su 
, the pressure at t dynam tune autora tioally Incremso Sa 
creases, The way in wl this is done will be explained later; 
with the ation of | 


present, We are concerned only esloulad evict line 
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i. 3. 
line will then be 4% 50 — 2 volts, and 
volts at the motor, the presiure at the dynamo would 


Teou waite oratoul if borepowsr he dion i 
" ona ver, 10 
rae iintiogo to a Toa it the 
‘yuter flovring through.» pipe ie. 
Tein the WHustration just given, & size of 
resistance 


i used such that tts 
auld bet ohm ar. mite tts evident That in 
would be halved, but the wel ight ‘of copper required dod 
vite would Bare io be double the crosmscction,, The question Rao 2 
4 the retutve 
of power and copper. He 
Tn many cases, the loss allowed in the Hne 1s about 104 of the oz ta be 
delivered, though sometimes the loss may be allowed 
eee gio ca tao aera ele 
The probl wt in ‘he a i sunliy presents. iteelf- Hs 
lela wi in | 
fotlowing forms: Given, & certais amount of power 1 (asmialt over a keBown 
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bi of cotton with it com] |. For 

Ai in ples where beter ioe inmuhion ree 
ther-proof line wire. ‘The cost of the wire per pound varies: 

o to the variations in the price of er; about 18 cents per 

tay be taken asan approximate Rgure in malking calculations, 


WearuEn-Proop Lise Wire (Rormiio's). 




















Double Hild, ‘Triple Braid. 
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Yor high-tension lines, it is customary to use bare wires and insulate 
them on specia} poraclain insulators. The ordinary weathers 
proof wire insulation is of little or no use as a protection when these 
easures are used, and {t only makes the ling more dangerous 
‘of falve security Uhat it gives, Tn many cases, 
lors for miine-haulage plants, beeause 
inpulation soon becomes defective in amine, and a wire in this condition: 
really more di than a bare wire, because the latter is known to be 
G@angerous and will be left alone. 


CURRENT ESTIMATES. 


Fefore caloulating the size of wire required for 
nocesaty to Know the current, and thenmeinod of getting as tua will depend 
on what the current is to be used for. 
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parent inthe outside wires wn tts Hae oft 
poutside wirox will be 220, and we will have 
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214 ELECTRICITY, 


codfgdampe tts lamps ar requantly ran on 
Sorento Gael evince cea 


runon 110-volt circuits, 


Avynoxiats Moror EYvIciEscy. 
to LHL P., Inclusive = 759 efficieney 
otto DE inclusive = 9 efteteney 
7 to10 HP. inclusive = Sig 
H. P. and upwards — 90% efficiency 
‘If the required output in horsepower is known, the input will be 
HP. x 716 
efliciency * 


and the eurrent required at full load will be © — 1, where is the voltare 


‘between the mains at the motor. 
ott eateadine the sine 
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joule mntier 12 assign any detisite value bs Ue redotanee oF 
rmatior ny defn e 
Tincle da teodonna rere ent oe tho auailey ot theral boning ae 











Fre, 6 


Joints, If this bonding fs well done, the resistance of the return it 
should be very low, because the cros:-section of the rails is 
large. For caloulating the supply feeders, we may Use the 
Max bX C x10 
se drop 


In T. te the aver length of fk over which 
be Unsifted mioticed tae te constant 


elrcular mills = 


m increased to 14. This has 
truck resistance, but this constant 
the quality of ihe rail bonding, 






‘of the feeder, Lis the actual len 
If the fond te uniformly distributed all along the 
ven nally maving al 


Was bunched at the end. In other 
Ww chrough an average of one-half 












216 DYNAMOS AND MOTORS. 


Mi or very often, sim] the cua 
te sitar Tc held ie supped by is ot ou 
ia magnet by the current: i he stn 
pacer inno Fei 
curate a 
framework A of such & field magnet Rated 


Bes pee pe 


(4 number of 

of a number of 
Inswiated frora each othr i 
means of mica, the bu 

burs ing cla 


nto place and gre 
a trie 0 
fice, Tie section In . 


¥10, 8 howe Th the ihe anaetarey a 


the ts and operation of 
fomTptator will be described Inter, ‘The winding an the ring ts endlem 
i.o., {f consists of a number of coils or sections o, the end 








belug Joined to the beginning of the next, thus forming an endless coll, 
Bice ig Miz uh The couetustinn of aus = sing arkacare eemelineiee 
yen in Rig. ry 


: oS copam nt 


r, 

wn the ring makes a half 
iro, it is seen that the current 
rection. In fact, an 


now revolved, it is seen thet 
the brushes will come in contact 


Yat the current will alwi 
flow throngh it in oe 


de large, the 
as that obtained from a battery. 
rs iy called the commutator, 
pee Pinter ot ise Came a eke 
urrent in the outside circuit always flows 
ni practical machines used for the tem, 
vided with such 4 conmatstator 


OnLy DECERATY TO URE PID COLLECT TngE, wh 





amber of poles. It will not be 
hha pene ids ee ea 


to the three quantities: speed, number of condvoune nd 


.—In the earliest form of: tl 
ci ta et green 


ee ete 
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ste 
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oo Ar sores number of pounds acting 


of conductors, (3) thelr mean ai 
{4) the amy fresh ‘cond 


ata mals of 
4} of feet—depends on. (uy the strength of the field, (2) 


we from the axis ef the 
rn Hl 


te sending the 


posing F. M.V., or counter E. Mf. Pas it ts called, then di 
‘of the applied E. M. F., so that the current is reduced, 
ie, AOuld the torque still he greater than the opp 
of the armature will continne to increase, 
i ¥,,and thereby further reducing the eurrent 


Nie, unit the torque wncet Ue opposition 
the spocd wil remain conatait. ‘ 
At all times, the drop of potential through the armature is equal 
Datwoen the counter and (he applied &. A, F's and as the B 
‘waster, It is desirn! 
mut 1d HP. outpuh the 
BM, Pay 
machines. 
the ease, it {4 evident that {f the armature {s at rest, 








‘The simplest way to ys 
‘with, the ea ee 


resistance, the E, M. 
Varied, although the Me, of 









Fra. 

‘that the soerer eee ted by the jot of the current and 

through the reste Is scorer tng ‘heat, and is f 

in speed, this method 44 not | ul 

Shougu elten fo ‘eouvanient =e 
oplte applied i: MF: may also be varied by varying. the E MF 


Berar i is ‘sti ying ns ingle motor, or several TmHotors, 
ayia eaten ‘time; 80 that this method Toulon 
Tf the f the fleld is ch , the speed necessary to 
tain counter eM. F. will, i he Sneed “evisieh 
Jnethod of varying the speed. IF the strenath of the fla ist 
a ee yin 
Tesistance th the ek in’ oom mc 


ek al 


‘This method of regulation is also of limited range, sinee it 
foal to maintain the strength of the fleld much nbove or 
Gonulty. ‘The resistance method described above being rather 

4s 0 rxpecial cases. such as street 
spoc{al combinitions oF te bove methods of Terulation aro 

‘One of the tort cormon of these {x known ws We series 
land ts the method of ro Hation.yenurnlly weed nt. presen 

inc Eas mathort i equivalent otha iaathod oF ee 
ing the to the motor, and ts onl 
ae oe, are used. Tt fk also Cy 
Brung when 8 me ow ‘speed fn desired, ‘or when 
IP, Mi wD in ries, ox sown In Ie. 16, 


Matiasscnes 
across ae we equal to one-half the volt b 
Dutiing down the speet scowdingly | Whon ate 


field nd ae full 


sna ned d, ag shown by the full lines, oron b 
lines. ‘The line is connected wo the 
‘armature between aand 0, or vice yerm,aand ¢ 
the position shown, by the full nes 7: is connected 
nd Ty to Rte tae He ihe wie in threw by 
fale tho prattion Yndleated by the dotted: lines, 
h B, ‘Twa by the bar Band theeouneenon 





fm DYNAMOS AND MOTORS, 


between ¢ and 
a Miuaver ctr 


in onder ta reverse only 
munt be Ld 







Wa. 20. 


Eee tea 
Hota ose er gir ents uae a 

See ern ee ae me M 

rogulating resistance, reversing switch, fuses, Instruments, ete., ar 


Inside the main suiteh: that fe, the current must tt 
awiteh before coming 10 vany of ite SPRER OSES aoe) ib OF 
switch entirely disconnects 

handled without fear of sho 





AUTERNATING-CURRENT DYNAMOS. 
email i :. n 
FA pager dynamo ig "one, Shab ) Generales eae 


ical tion of tow, — It Was | jn 
connection with Wig. 19 thet an armature provided simply 

rings oduced an " alternating: current in. the ontside ee, 
current may be represented by a curve such ag that shown in : 


complete sat of values that the i 
E, M. F. rough 





example, ia 
during the interval oftime represented . 
Ae distance ge would constitute a aut . 
eyolé. The set of values pussed 
throtign during the a 
known as an alternation, An alternation 4s, therefore, half a 
care of okercles een through per second is known ws the, 


dynamos are now largely used both for 
Seecially ny the transmission is over long 
Ke ees: that the'aiternuting eurrent isspecially suitable for 
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oer ee This thus seen, 
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Mirely for lighting roe reyacue 
‘The frequency of any muchine may be 
of poles and “4 Down, 


bees i 

f=9% a> © cycles persecond, 
ly be divided into the two following classes; (a) Single 
am 6 ‘Multiphase alternators. 
hetsntice current (as tojresented by The cure shown Ts 
ie provided with 'n sngle wl 


mature i | nding and ‘the two 
out to collector rings, as previousl: Be 
i Jargely: 





Tas described, “Single 
used In the past for lighting work, bul 
Teplaced by multiphase machines, becatss tht 
‘not well suited for the operation of alternating 


These machines are so called because they 
ing currents that differ in phase: 4, e., when one 
‘Maximum value, the other currents are at home other 
providing the armature with two or more 
‘aro displaced relatively to ench other on the 
of erefore, comes under the poles at a later 
winding ahead of it, and the current tn its winding Gomes 








Forder three distinct cirouits, it would ordinarily be necessary 
tohaveni collecting Pings and Sa siee: Wat chin la aah oom i 
machine if the load is balanced in ie rer dere ein 
because one wire cam be tude to wct alternately for the return of 

nat 


Use of Multiphase Aeratora.—afutiphase alternators are com a 
into i fmating-current mowors aa 
ReRetteL aie ning oseiobate toa enes sites baer OO 





Hin the 
itfrom some outside source, Pig. 26 shows 
‘are tWO es8en! 
ing member, but 
is stato 
member ot field, 
ie 
und connected to the ma} 
same way as the armature winding of 
currents differing 11 


ont 
currents causes 
shift around the ring, 
ting up what is known a 0 
revolving magnetic feld. This 


. 23, ofa 
inated iron core provid 
with a number of slots, in ewe 
of which is placed a heavy 
copper barb. The ends of 
these bara are all connected 


armat 


cirenlts, When such an arina- 
ture is placed In the revoly. 

field, the magnetism will 
gut scrote the araieS ah 


: tors are joined up fnto closed 
Fie. 27, clrowlts, currents will flow in 

them. ‘These currents will 

d.and the armature will be forced to revolve. Such an 
TUN exactly in synchronism, beeanse if it did, it would 

asthe magnet field, and thero Would. be uo ‘euking st 


| 








tt 

‘vide the armature with a winding similar te. a a 
the terminals to collecting rings, 90 that resistance may be ‘im the 
armature circuit. 





TRANSFORMERS, 


Rofererice his already been mute to the use of transformers for 
an alternating current ‘fom a higher to a lower or Vice versa, 
a Satna Eaucterera those nod for lowering 2s presen 
reo tang io ors riow 
Siolenoyent ac tlep doen wanatoraers 


‘The trensformer consists of a laminated tren core uj 


i 


it fs ce ‘s*,and the coll, 
CR he ware Lia) 5 primary 





Uhrough the primary it 
sets Up a magnetism in 
the core which rapidly 
alternates, with the 
changes in the current. 
‘This changing magnet 
Sqm sets up an alterna- 
‘Ung EK. M. F. 





secondary thens, 
Secondary E. M. F. = primary EM. F, x 5 





of 
Hon would veo to Fig, 32. 


foltage would heocetwentieth that of th 

would be one-twentie of the 
Tramsorfoars are made for a rumaber of Serest 
Tatios of transformation, the more common ones 
being 10 101 or 20 to 1, OF course, a transformer 
Reyer gives out quite as much power from the sec- 
as it takes in trom the primary mains 
wuse there is always some loss in the fron core 
‘inthe wire making up the coils. The efficiency 


Fig, 88, Wig, 3. 


of transformers is, however, high, reaching as Lg as 97% or 988 in the 

sizes. ‘Transformers are always connected in parallel across the 

and if they nre well designed, will furnish a very nearly constant 

at all londs, when furnished with a constant primary 

Ae ers connected on # single-phase circult, 

$2 shows the connection for a two-phase circuit, and Fig. 33 shows 
‘one method of connection for a three-phase circuit. 


ELECTRIC SIGNALING. 


BATTERIES, 
Batteries are used for various ees in connection with mining work, 


for the operation of bells an ? 
Coll feone that ds widely used for 


Ey 


aera (ora tis made in two or 
non of theas being ns 
in Fie, 3 


Bet 
Ee 
ao 


Iweaghs abouts of, The 


other electrode ssa car- 











id thi 
ayers it f eh oll vent the action 
‘The voltage of the cells only 7 volt bu: ike Internal resisters ia roey ioe 
und its current capacity correspondingly large. ‘The el lyte used In the 
Gordon cell is nlso caustic-potash solation, anit the two cel geaeh he 
same, ved. table on 


so fur as thelr general characteristics are concern 
Page 231 gives data relating to a number of different types of cell. 





BELL WIRING, 


The simple bell circuit is shown in Fig, 35, where p is the push 
the bell, and ¢, ¢ the cells of the battery connected up in series, 
or more bells are to be rang from one push button, they may be jolned up 


Ta 


‘Tro, 97. Fra, 98, 






ey are independent of each other, i 
raifeot theo series 
be changed to leatroke wet 


Po 
will produce only one movement of : 
ibe lalevrupten by the vibrator ie tie ease ta reset 


zal 









Ms = the © bell oh trewlt, an 63 
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on falling, completes 
and ¢, ed a ne) 
eure ‘by way of ¢, independent of the 
perating clectric 
Hor operating act 
Tio Lectanehe cell le u 
several 


m.— The 
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“Annenelstor 3 
um for ® aim) 
wn in Wig. 
are located in various 
fected to the battery Wi 
ing wire? in communication 
tery. of Wo. or three Leeland 
yo ec) 
at 2 in an convenient ptosis RE 
Wire used throughout may be NF 


A rehire-toli apatem in. 
ere Se attery wre 











Bee of order, pe othere are ot 
L shows @ com 
anpuneiatar telephone outfit, 


to aedesaB-Nb 
the return sig- 
nal Ueing wade by preming the button at the 


lower iciator board, th 
fice at en ‘create broken at and 8 new 
grontt formed through & as follows; From 
ti roo bell bei in this circuit, A gei- 


“7 are be ere pees Acai 
tomatic clockwork: n 
emdictlodng all Gaesosmrsell seule et 


made theannunelutor, This double 
pe be 50. st th the circuit 
e bell, the 

betng con to the tongue, 

fia the ire being connected tothe 


point, Which is normally ont 

























shows a form of waterproof push bot 
ton ‘used at the same mines Mg. 
shows the arrangement of | 

asused in Montana, Thiet 

Pro, 4. ‘@ awitoh out into this main my 
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PROSPECTING. 


knowl of the mineral-bearing 
‘Epon aru kg of the (eles ex) ‘whether to 
such a knowledge of the 


enact him to ees seine structures, and a sufficient: 
thing to enable him to sharpen retieg and drills, or 


¢ Character of the prospecting being 
rab emt on th uit n whic 
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direction 
toward the top of the hill, the 
EEpRe, Aveo the bi, 


ae 
wo 


the 
_wcross it Ww 
suka ow shi 








ous rocks, An exe 
lity will tisaally determine whether 
rhoniferous, and hence whether there [s a 


4 is well kno 
aistrious the han tn tho undiseinbed SrSoBIAl 


stems ether that aol thet tanking foo N 
Sy nperced serataon the dees or pad 
yoonst E 
iheghaces,” Toncee Doghousks ose tan. aa 














Pe cy imity to ery 
oh gold and sliver coeur fn fhoare rene 
‘oveupied by min cr 
granite oF gneiss ‘or be at the contact of these rocks With 1 
by 
tun lava on cooling. ‘These fissures, in some cases aro 
‘in depth to the thickness of te lava sheet. ‘Where, ina 
Tis heen traced down to the underlying granite or 
Ing “Frequently a ‘seam or deposit becomes faulted 
: rity 
‘prospecting. 
surface prospecting, the underground exposures bell 
for the guidance of the engineer. fp the ease of 
dislocation is encountered, 






or ‘the man- 
fault. 
entry should 
at the angle of the seam until the continuation of the 
i = i indi. 
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‘be looked for 
which is ns follows: di 






wane follow the divvction of & 
dis ered beervant ‘that, in the majori 
‘partion of tho fault has woven davwa, anh on eam 
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Seeing 


4s tuted. ils contin 


2 ‘or Pl te 
in ehteawlor mauctals have 
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Placer tg 

sponta ef washes material oF 
Rinse Placer apoals say. ales Soeur Anca 
Ancient placers are fragmental 
eo a a 

Oa tlnten, places are very compact, o wig, 69 EBS: 
es of oxide of fron or calciam ia 
Gitte, in the ease of modern the 
Geposit i now higt up in the vonohes 
even on the Yop he seni il 
Water DAK wre called bar epoca, 

juently, a li portion of 
found in pockols or irregularities in: the bed Took, 
waterfalls are frequently barren of gol 
Carrent there was sufileiently swift tow 
the is saturated with water, the mans may 


Se rae te snc 
ent prOR| lacers, the miner exai 
tndleatiork ef presen ce ancient watercourses fe, whlcly tes 
placer materia) have been formed. He puns the dirt from ai 
covered, to see if it contains colors (small particles of If 
colors are found, more extensive operations are In onder, and | 
sinks to bed rook’and examines the material thoroughly, to 900, 
& paying quantity of the valuable minera), ~ 

of placer 


G id regions differs from that in 
regions where tho rivers have « continuous flow, on account of the thet) 
the deposits are largely the remit of audden rusties of water Bat the 


in 
# that 
jes of gold that it may contain tend to sattin to the watt 
y thus rendering the surface barren. This barren “st 
ed away by the rain, or blown away as dust 
of tl (ter your 
hast below tho 


r grass Toots pemeas 
Received by Reding tistich ground sp high up in'the deposi oe 
Ve teu indication he to We value of the woterial ata 
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When testing soil or searching for placer gold, smd, soft 
or a dsimilar maaterinis that usually oscar. 
car wo, 


Hively ni 0 surface, hand augers may it 
& good form of hand auger condi 
tip, twisted into a spiral about 1, long, 
it Ssaplit and the tips, nied n 
iressed to a standard width, usually 2in. The ay 
pe, and is ue 


operated. 
eat common, pipe oeptinges Tae auger ts turned: 






itis well to ha. truight-edged eh. ‘bit 
sears, Phin tuny bo made hoes 8 irra 
ting ‘The uy end of the 

to ‘thot carrying the wuger. When 


use at one time, and sometimes as many ns 50 or 00 ft. are drawn without | 





rows or churn drills are nently employed in di 0 
walce-ot mn and eo fret muh ued itseaehing for og an oe 
‘but, owing to the fact thut they all reduce the material to 
small pleces or mud, and sodo not produce a fair saunple, ‘and to the fact 
that they can only drill perpendicular holes, they arg at present Mttle used 
in Prosactt ng for either ore or coal. 
cost. and rate of drilling by means of a perenssive or ehurn drill 
varies greatly, being affected much more ie 
Cost or Writ-Dntiimc. the character of the strata penet 
eetralsn aie he ee ee 
of jighly incline of var 
the holes vently ran out ‘of lag ad 
come 0 crooked that the tools 
drilling has to be ee Por Ning 
through moderately hi formations, usuat 
enoountered in searhing for or water, 











ee 
a 
are provided 


ieeeen cee be divided into 
{verse funtion of the hardness of the 


song at hydra fe ee ee those 


then drilling thi 
htoh a = 


titres 
n Becopenaedon with « isons foster 3 
on as to the material belng cut, und is ly 
deposits of yew valuable mater 
‘of tools anid rods, consequently the size of the 
on the depth of the ees ane the Charest of ~ 
When operating in firm me 


oF for dissemina' copper, £0! 
ka eiaploy A larger outfit and extract a core Zor 2 in, in 
seven Intger, even though # comparatively small 


1e 
or the divergence from the straight line, often 
trouble may be minimized by Keeping the 
nearly up to gauge as possible. Core barrels, with 
thom, atswer this purpose Very well if they are 
‘wear Bus taken place. 
cho holes =e be cae on fea of two 
tagnetic ae ions ave let 
gear, 


rae 




















By 
been blished, an average straigl ine wou 
be pales A them tint would follow 
courna 
wottld bo placed 


the large 


eo 
which represents th 
irst station. ‘The dip would 
of the 10 stations, and 


Akeeping the notes: line 
the center of the forthe line X ¥, and other 
Yortical Iines 10 the right and left of it for the indi- 
oat stations 10 ft, apart, 

€, 


re 
is Sao 


vernded, the 


aint a 
Hy sere aEy be such a small quantity 
‘at it could not be made to pay for its remo 





tt (alta 


oF carbonte-acid 

ieee tt urns ith a yell a yellow 
hurcted. ‘n burns with a bluish fame, 
of support combustion, but, on the contrary, 18 & 


d hydrogen gus Js discovered ascending from water, the 


“not covered with decaying vegetation, it is almost a 
is petroleum or bitumen. sabe 


uch oi, tote th th ire’not abanately 
; mes portions s Ot the wodethying porols rats 


to the porous portions, 
conditions, but usualy 1 antolines 


naa and be -Seotions.—After the surface a exe: 
the data should be entered on the best 
stricted, The scale depende On the eize of 

leal formation, the value of the 

. The amount of work that 
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Af, The distance Ch, equal to C4, 4a laid off at 


wives tho maximum dip. The 0 
may thes be reduced torsuch form that the «dips eam 
‘of the surface fo obtain the line of outcrop for each atratam, 
furnish for constructing: und curves In ano 
stratified rocks and in locating the bie outline of ore bodies 
— formutions, 
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‘mpi ineed by automatic ‘machines it 
ap bala cznssined lan ‘alu in'nctive “Deracig, fnmples Tny 


rn as ‘king faces, and / 
the simples from te face es sro thoee frm $e cass 


hls the latter bul thas cee on the re 
f tho precous mm are sometimes taken 


used 

took ra ‘ah may be taking pleces from 

Shi i mat as HA, Teng 

fine iSteeeates rock and ore. wi 

and assayed, but if 9 i'n close valuation. 1s delved, it wil be necessary £0 drive 

weeicr mass, and lo take a 4s every: 
ry eet, shoveilfial, eo sample. When peti» ples fom of es 


gze 
EBs 


Hs 
As 
a 


this purpose. 

“he hitman factor Always plays a large in the value pre 2 sample as 
pelected.and hence it should be taken by a man who has 
experience tn ‘fils class of work. For thls reason, He 18 Vest, 0 

emy oy 8 ‘ining engineer, One not wecustomed to sampling very tarely 

values a peeny, owing to the fact that it seems to be human nature: 
foplek pate of ba 


When only surface exposures or shallow prospect openings are availabl 

if impossible fo determine the. wmoune of ore in sight, OF to (OF ANON 

than a gucss as to the size of the deposit. J t8 not eae to count any oretn 
axed. 0 Uhre faces. Ore that ‘one. 


He 


sea 
holes, or by workings extended over a considerable area, it is fir to esti- 
mate saat ‘the material will run Ue te exposed di for a ‘considersbla 
area; but alee in the case of bituminous coal, it is a = comparatively 
eaty matter to form some estimate as to the amount of material 
en with ores, {tis impomible te form liable ‘eatianten, 
tothe fact that or other masses of rock eri sed at any ae 
and the ore bodies themselves are usually ve renin thence ity 
"0 do caren blocking out mal ra ar males, 

‘When Hing the emount of mineral available, ouly that 
which can actually be removed in stoping xhoul 
seam fs 60 narrow that it is necessary to break m: erat oer tne walla oF it 
there are i of country rock that have to be removed with the ore, 
eae ‘temoving them should be estimated and deducted from the ve 





DIAGRAM FOR REPORTING ON MINERAL LANDS. 
‘The following dingram will be Useful as a guide in making ont a report 
on a mining property: 


leavest Yawn or YK 
1 Srrva stow _ g, Minera Sick” — 
2 Distanceand from one OT TASTE YON 


es i 


1, Location, {fon surveyed land, 
L Name. 





1. Color, external, powder. 


2 a a 
3. tees from clay or gand, shale 
< Sulphur, 


in. 
6, Firmaness size of lumps, nirslaking, 
7 Cleavage or fiber. = 


5 ities. 
6. ASBAYS OF analyses, 





n. Rinbontg net ae 


tiredal 
13, fon or ot wal, OF soft, creeps 
‘or nok. 


pnt 
BO 
i 
ity 


it 
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15. System of tnder- 
ground tram- 
ming. 






16, System of hoisting. 


1, Of the whole region. 
@ Of the underground working 


z Longivuaine). 


Semntenptal at alat al aad 


a ti 


% Sections, 2 esate 
5. Mars ae 8. Columnar. or other de 
4, Buildings, works, or machi a 
1. Soule. 
2, North line, magnetic variations, 
3. Date. 


& Explanation, « co 


& Cononnrna 
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1, SURFACE 
PLANT, 
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12. Company store. 

18, Timber yard und plant for 

1. City or com- 
mercial 








17. Burface trant 2 We 
portation, | oad, 


%. Traction. 
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MINE, 
= GR RI TING ON MINERAL LANDS~(Cintinuct). 


“1. Yearly income, last year, or for any year, {} Grose 
‘2 Average cost per Ib., of ton of material, 
1, Quality of ore or product. 
1. Deposits | 21 stata 9 
ti a 


4 Meztis of | “ofvalue, ‘patoral nedeh 


‘of material 
Mm. ConcLu- | Neil ai a cen ysten, 
Grown. (ee (oe 








OPENING A MINE. 
\d the mi 
‘The loeat oF aie. plant and the mine ppening.¢ ng ee he 





formation G poo, and secondarily on 
tr luct to market, tis impossible for one not on the 
a, lar With natural or railroad transportation fueltities In 
to give an idea as he nd considera 


Is the second coi tion. In 
of eau: the first consideration, the following observations will be found 


the seam or vein outcrops within the limits of the property and Is 
at, & water-level drift is the best method of opening it, ieiiae an) 

°) by a slope, oF by a tunnel driven 
measures. Where the bas on inclination of 
‘but of 18 to 18, the water level drift Is generally daed, and the main: 





‘at the Io1 1@ point On the outerop, whieh 
free and a the outerap 

dips into the Bil, ghe art one feet below the oul 
ona slight up grade until the normal dip is reached, 

ward dip is too strong, the better plan ito sink nahaft in the 

center of the provided the depth fs not too erent and the amount of 
water is comparatively small. If the inward dip to the centar 
of the basin does mot exceed i total of 25 f. difference in level, n drift may 


rand tifected by a siphon. 
Wat vel aif only Prodlasie Vers tho inclined seaxa ta ex 


be 
are posed 
In ra) Sores ¢ across the strike of the measure, or where the 
yein can be reached bya short tunnel from the surface to the seam. foros, 
im 


or to furnish sufficient 1ift_or breast length, it should be opens 
‘Of shaft, Or, if the scam is flat and does hot crop on the tract, 
zi f Iy method of working it, winless it lies so Near the surfuee 


a dip of 20° or more, and ts brought clos \o Wis sortaee 
axis oF "siddio," « “rock slope,” or, iy GURNEE warts, 
the same as the seam muy be started trom Woe sortase) 











4s reached, may be continued to the dedxed LeWRADTOS 
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rongit vals thd persnanenge of the TOSI 
prota exniminaiion, by competent anthorites, to 
conditions, 


iontidd es 
ore ached ith at tt be 
eab tess be done bs tig the wip wid awh 7g satis 
of $100, Tt 


down 200 ft,, start Tovels ag at the: 
bot! a ihe vein, © 
wa Je) e Vel, ein. Era i 


ano Soe pte sou fot oo over 


y ou 
0) N. or $4,500; fo heravae fie from mi 
inking and vice in usual 
‘Now it is to bo hat further amount 
expend. and how extensively they, desire the rine 
al extmetion of ore is to commenea, We will 
Ba ft ee cits the Ml iength of the clatm, asta 


the whaft antied to the aboves 
= 00, It ra ae #3 tee to 
Eehcaarate’ an Seaesere 


Pe of necivent fo or near the 
‘The machine shaft anise a) ec Aon wht 

ide ea ys. imal int be kc fh 

of ent 


je ariti $09 ‘Foot. The 
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ie thowiria ig. 


nag ie miweye aimhaute to Agha nie an tees 


rad ne loose cj 

¢ the wash romain stand long 

ee aaa Gries 
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“Metal nie (Poroed 


om = wae of 
dt 
venga mt 
mi a 
a 
Kind-Chaudron” method. 


“ Continuows,for"Long-5Tole,” 
method, = 


down wi 
fs fLimatted 
; lepth.) 








the tio ayetem, the bottom of 
umsatie 1 the bottom of the 
thc'workmen know when they roach 
rearing procers, it i+ somotimen dl 0 
Id be unk 


ato 
as ral EC ones nina Sek Be apasks a weer 
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in the anthracite 


48 in. Thi 


ie grade 
Lor 8M. wide by 18in, deep should be 


a ‘ft, in Hitt 
other words, in the loss of from 68,( 
be eWay, 


oO} ie 
iy evidently do not take it 
loss of from 26 to 53 ft at 


sn |. These turnouts ) 

ik oF the care, and che nua 
ween. 100. 

between the bodies of the ere B 





clear, 
possible to avoid it, there should be no center 


1e3.—The crose-section of dey 
Steen 
me ines, * 
driven as 
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‘the roof edn eave an 
employed as tunnel linings are 





MINE TIMBER AND TIMBERING, 






e 
‘elastics mT W, ete, are; as A Tle, 
on nt ply eld Ake a bow, 
nevessary resistance to hold the material in place for a 


vat Bet Sintec — The cbaracter of the ventilation in « mine has 
bi an the life of any timber supports, Damp stagnant air 
and fanens . Which will be followed by the destruc. 
‘1 i or dry rot, All thmbered openings shoul 
bed, and provision made for the speedy removal of damp hot 
‘commenly ovcurs around pump rooms and along steam Ine, 
preservative, as it washes off thy spores of the as 
wey ‘Sometimes shaft timbers =i 


are kept wet on 
he preervative notion of the water. 
be als» preserved (1) by a solition ef common salt and 
impregnating the with such 


or 5 gal. of 


z i), i ( coal tary cae ourbAnents. 
in water 
which the timber should be 





dual tick should be 
ees 


mbes. 




















% when One wall of th 
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Les a dined by a combination of 
with caps Se 
4 of a drift 
or ei ahapes bent into ie rm ofan rch and 
3Mlustrates & cust ton post or st that has been, 
aa down on the post Wie tO 
Bit ‘4 roasonry 
I-sha] 
section th 
SUT 
of aridelal sione are peuvided with i 
serve to trunsmit a portion of 
ren ane. Steal Suppo uso of fron oF 
borlrontal st Mrratsad baat become 


ort fang ant tho tetbor Pee 





or 
wate ai eth GE OF 


% 
used for cross-bars 8 ee 
i Tn some of the European mines, * 





i | 


MINE TINBER AND TEMBERING. 
amy 
‘and 33 lustrit tie wertoe sie S e 


274 


Trestles, — 


the 


whe 


the manner of placing Umbers and 


ith 
at the Meht represents 


the left 


the 


for the framed trestle. Fig. $1 represents bents of 4 frame and pile trestle 








in poppet a building so ws to protect 


of Pramiy quite commen i 1 
mh 


Pent are further 


I ‘tation proper, arc su oa 
onstruction is layed thy it nik the 
asl peace See oe as oe hs 








rie Be herriove or OF WORKING. 


on for the ee! main of mint 
ee 


oe ae eps ete at 
Sa oP deol 
Sno a he pet Ith tx tase ay nd a6 











that nc Ho timber tx required; unprofitable 
‘be kept open and in repair; when 
plant Hee bast: mate is less danger to the work 
from blasting: there is practically no danger 
i rel fining. can be done, mare 

be tired, und the 





F Work ure: A large amount of overburden often 
12.4 place for sorting this waste material provided; the 
to the weather, the expense of open work increases 


ng, 
divided inte two general classes; Wate where the 
he deport fe ofValue and has to be remowed, ag 
imines: second, where the yuluable portion is but 
aa in placers or fragmental deposits carrying gold, 


the first class may be worked me fhilows: (a) The deposit in 
Fy, und the material Ix removed by hoisting with derricks 


a 





















irregulari he 
type. Also, the continuous-bueket 
ly of material to the apparatus used for 


cin operute toa depth of 0 ft. Accord! 


diaper cubleyerk tocladiog f 
t 
erat calle ‘¢ smnall gold dredger 


hi a ee ish 
ek on Baes ie a a ih eater eer 
‘weigh 2,000 wi ee 

CLOSED WoF WORK. 
Gp aa a it 


leation has become 50 tabitsied that 
to give itup fal ant na scene fs 
The ty] ar extensive sted mineral deposits 
ore, and of these eterna sa fox the morecxtenel vey 
SE eo i Oo 
e essen ints an the min! G 
but will dnclude a number of points not cpualy eonaidered 
posits, ‘The chief of these fs the presence af explosive kas 
ties ax to influence the choice of a method of minting, 
n ot the methods of coal mining here wiven st wil Eneresnte 
simple matter for the miner ot clay, tron are, etc. to 


COAL MINING. 


ated ‘elementary —_ eS ve Hae exh Sato 
Tata OT if A. 
of the 


n (3) Grebarsoter of f 4) texture 
Loo xt 
‘thickness of bed; (f) preutnes OF gas Wu Une wate SE 








230 METHODS OF WORKING. 


Ser Sretunre.—OF these cinses. the roof preasire ta the mos# {mportant 
Bnd 8 namber OF the Ofer causes are directly attevid bY th, The wrens 
the overlying cover will “ive m WimximMurD Too! pressure. but this may 
Yariously modifica that the deters! nation Ut the autuds pressure 
Impomible, and catiuiutes of this pressure mest be Tnracaly 
experience; hence. rules for its edicwlation ure of covmparatvely tiie value. 
One very essential point, however, must be borne in mind, 
diryetion of prasure is pezpendiciiar to the bedding plac, 

Strength ond Charsoter of Roof.ine atrongl of roo retars to the paver of 
being selesupporting over sinijier or Jarger arews. A strong toot permis 
Jarger openings, bat increases the Inad on the pillars, thureby necessitating 
Targor pillars. A Weak roof reyuires atialler opentugs, and permits stent 
pillars when Uhe Goor js good. A strong roo! umy yield and a 
wily, elving fond condtians for louswall work, Of Xt may’ be wd 
brittle, and dimoult to manage, 

‘The character of Noor tnJucrices lanyely the eze of pillars. A waft bottom 
pases la Hare and narrow openinus, espectally whun the Fook ts serv 
*Yertare of Goal se6 tnclination end Thickness. of Soum—Sutt, friable. coed 
reqitires large pillars while a hard, compact coal requires only small pallars. 
The tnelination and thickness of the depodt merease the size of pillars: 
Teyulred, and also influence the haulage, drainage, Umberiug, of 

working, arrangement of breasts, eto, 

‘The presence of gxa 19 the seurn or in the enclosing strataadfects the system 
Of working, ae armple ale memiges must be proved, and provision anust fre 

nently be made for ventilating serarntely the different sections of the mine 
Where the gas pressure fe strong, nnd outbursts are of frequent oocarrence, 
harrow openings are necessitated that render the workings safe until the 
gus bas escal 























SYSTEMS OF WORKING COAL, 


‘There are two general systems of working coal seams: (1) roomand qian 
wid (2) fowgwall,  “Therd 


ay fe ees ee 
a of modifications 
each, and it ts often siitl- 
cull to exactly classify a 
given rocthed under eliber 
Of these two systemm 

‘The eoom-snd-pitiae spy 
tom, also known ag the gil 
lar-and-chamber or bord= 
and-pittar and whiel 
include tire pidény 
em, ts the Oldest oF the 
systems, and the one very 
wenerally used sn the mines 
of the United Starex, 
Chis system, cont is frst 
mined from a number of 
comparatively small places 
called roma ch qn bers, 
walls burds ete. which are 
driven ether snninre Gem 
oratan angle to the Ratti 
ageway. These openings 
may be wide or TiNET, 
and may be either 
way, incline, oF CHU Te, 
according ¢ existing otk 

















ditions ‘The pillar that 
are left between The oper 
ings (o the origina) work= 
lug: suppert the Toof and 


Vio. Pee 


Ane 








Bnd-pillar workings become tmpracticsthe » 
Mecesnry to support the Toot yrewite 
OF the breast openings, 


SAS ae 








2 METHODS OF WORKING. 


performs the work of the powder and breaks the coal {n a fow honrs or 
after the sprigs have been removed. ‘The Ume required to break the cu 
will be greater or lees according to conditions, The success of the entire 
system, ts will be readily seen, depends on a uniformly regular advance of 
the line of the face or breast, und a uniform system of setting and drawing 
timber nt the face; also, uniformity in the pack wails along the ‘and {n 
the amount of gob packing. ‘This system docs not permit of long idle shells 
induced by strikes or other eases, ‘The coal does not break well ether, 
when some of the men are oUt a portion of the time, and their places lle idle. 
‘The life of tho Whole system consists in maintaining What mluers call a 








traveling weight upon the coal face, which can only be accomplished satt= 
{nctorily by uniformity in every part of the work 
Longwall advanciig is better suited w thin seams than to thick ones 10 
flat rather than pitehing, and to zood roofs and hurd dloors 
is 


Longwall retreating ie better adapted to thicker beds; to those lable to gobs 
res; £0 seams of hard coal having a considerable pitch: to pockety, or 
frregilar sears: and 10 a Aon and treacherouatoy. ‘The alr-course 1s an80 lest 
Popfen along the face, and etter havinge installations con ‘ve tone, Hts 
disadvantage is ‘the large amncunt of dead work necesita Welene 
Fare received. With this system there \s uo expense ty Keenings 
Wage road so far as croep or falllng root \a concecDat wa THe TOBA 
Gal, Hor is there any trouble from god Ares ot watery 
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me ir about aan 
entire =u ee be tablet Heiyied ‘OF DeHELy ays 


Tih a 
ante al of soa Tout, oor, ir aa ele. re 


the coal fuce ts 


ror 


ofthe e 
ih 2 iB 
vet alin 
font Hed i an ara 


aorein 


en how 
ra ia pla um 


oe 


coal nt 
‘as they nee eal 
nounced, while the end or pe sa are the shores 


















 PHLLARS. 2 


itlong of a coal When the face cleats 
ry ete iemy be 
nai ony be weoenry 0. drive nd 


eure (De we mMethid assists ih breaking ( 
mure tree und the coal breake readily alone theme 


mace” & 
the fong-horn method is adepied, for whew the 
‘ipeade mone sat Ehan 1 gots rt the leals, ati ite 
somewhnt Gpon the end cleats, “Kies on” is 
‘cleals are not us free or numerous as the butt clewts. 


















re working freely. a good 
‘calber conditions require 1%, 
thisean be done consistently, 
aa litter As A side presi ie plliaes Having very long aes 
1¢- upon the pillars having very long sides 
running | ‘meross Lhe pitch is destructive. 
PILLARS. 


Size of Pilters.—It is ines to give exact rules or formulas for deter- 
the proper size of pillars. Each ease {i pructice requires special 
and in at A the pillars ini a virgin field it fs well to find 
Gat what the eurrent practice fs In similar feds In general the thicker 
‘team and the greater its depth trem the surface. the greater should be 
ube of the pillar. Some onal deteriorates rupidly when subject to 
eight end to. the disinregmuting effect of the atmosihere. and pillars of 
faust be larger than When composed of a hard compact coal, 
Permanent ire OF thie that are to remain for a considerable tength of 
ume, inger thin those that are to be promplly removed Pillars 
about the bottom of a shaft. or along main haulage rouds, shouid be Jett large 
enongh 1 provide for iicreasing developments, for when landiyxe are 
‘or When haulage systems are introdnced. the onginal pillars Ire- 
Ave to be redaced in size by taking a skip off of them or by taking 
harbors foF engines and pumpa 
pe Pillars. Various furmulns have been given to determine the size of 
pillars, the resuits given by (hese severni formulasare very diverse. 























Merivale— § = 4/24 x 2. where S equals the length of the side of the 


liar in yards, and 1 equaim depth of shaft in fathoms. 

bo lp to Woo yd. devth have the pillar 8 yd, square. and for greater 
ry fe for every 29 ye, of increased depth. 

Hines enclosing all sucface biiidings thut (vis necessary to, 

head of the shaft. and make the shaft pat 2 You soa 

ea Hines al] around for a distance equal Ww or 


should not be less than 40 ya aqoate AoKo LO % 
and should increase \O ya. On 2 Ane fot GXery 























takes account of the thickness of | and 
eho tak ike acount of tls va npr hs 
‘Mines and ‘Site 
In which D = depth "Aaa i= 0 et 
Pitching seams require smaller pillars.en the low side than on the rising 


fioom Pillars. The relative width of pla and, Drona s 
weight of with character of th 


depth or eover fOr real, foot of thickness of the 

expression " = i * 2. in which W, = pillar width; f= thickness of 
bamay D = depth of cover, and then: ruake the width of Gresstlog 

equal to tho’ lepth of eover divided by the width of pillar tahus found 
acoording to the expression W, = wm where W, = width of room. 


ee t disintegrates read 
& soft bottom, may in el rense the ‘with oh jie “ne armas 


Sue szoomns found ‘abover alien, th 
mile'on the aise han iy aa ears cy a ara al or | 


Feduica the width of required Of the x 
oe the width of jie ia nie, i Width eas Brite ‘ehigh ‘not 
th any of the ol! 


Dunn's Tasers or rae or Room Prutars ror VARtovs NS 
‘The following table Is for first working, with the d 
Ie the ee the width of the principal workings 
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DS PER SQUARE Inch. 
~ Percentage of Coal Left in Pillars, 











200 
4,000 | 2,250 | 3,665 | 2.500 

1688 | 21000 | 2500 | 8888 $000 | abv000 

2.496 | 3,000 | 3.750 | 4,908 7,500} 15,000 

3,338 | 4,000 | 6,000 | 6,666 

4.909 | 6.000 | 7,600 

6,806 | 8,000 











in size reel share than shaft pillara, and thelr 
letermined by local considerations. In wome 
x Lae oe is regulated by 

ath of barrier ear in anthracite 
dopiea conjointly by the obteC mining eng}: 
ari ae Coal Co,, Susquehanna Coal Co. 
& Hudson Canal Co., and the Btate mine Inspectors 
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TABLE OF BARRIER PILLARS TO BE LEFT BETWEEN ADJOINING PROPERTIES. 
Dern BrLow WATER LEVEL™ALL DIMENSIONS IX FEET. 





(Thickness of workings x is of depth below drainage level) + (thickness of workings x 5) = width of barner 


Formers, 


he 
tly ik their 
she alse of lars Ch 
is powsible at present, 
of some iminat 
only data avi le ws to the 
work the miner has to 
be the reason why, corny 
nd {i ICH pot 9 


orforsn drawing, as that 
2 ature on the elest eee 


La hing tt 
ies apart he 


; in other words, the 
very extensive, Mines s 


EEE 





setting: which a large area may in w short time be overrun. Also, 
tmethod’ the H os 


this Bat formed ae last removed. and hence it happens 
that ae aber of them hy and give way under the combined action 
of agenciesand yreat pressure. Even if they rosist these actions 
ty of the con! mre ay terrae by the Fong ex posure. 
panos teasone at practice to carry on the two workings 
Hast Te fawine the ribs and pillars) simultaneously. 
fength. mean duration of the roadwayx. oto. atc reduced. i 


‘the coal latned in much better condition: Mod. 16 enter (3 oon dete 
gas much ue possible, the two. 0 erations should go on ae 

jeable. With ‘fairly thick and very soft coals, the 

ing Ho the ‘ems nd equally nick Asin of the Fibs 04 
en thelr full distance, Is essential t econemicnt 








son 
morta foe Seley in SO oie 
results in thelr getting orushed nnd the coal lost or largely round to alac} 
= Mand tanterial, disordered ventilation, and shortencd life 

a ‘of drawing pillars vary according to the inelinarons of Ye 
Sperm ny te raof and floor, and ‘he characker OSS 

the “rink methods, In Fig: 6. ‘Ac B, axv\ ©. Woe Qxww NN, 


fast ends of the RANE 
‘or rofl coal and manowing pare Be 
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ant porta until atl eat 
‘Every care sti 


ae] ext the fire tx cir 
Mer on etme 
a 


rior, and when 
that effectually: prevents the 


lar plan shown in 
WI 


nel pain (ween 10° and 18°, that. fx after mule 
b ttl the com! will aide in chutes, bugries 
lan aud section. Coul is 
rune to the lower end of the breast 
i |, from Whieh it is londed Into 
ee from the seam is used in rea up tho track, 
not» paficient refine for tk this, a timber sem 
‘breast fs shown in Fly. con) tis 
ae Mherbreast pitches 
wind, bet in roms of 


0 can 
Pir. to} in. tn casa 
enn be used, With the eats 


a Ee a eet OE 








‘METHODS OP WORKING. — 


Used where the pitch is from 8° to 20°, the Cy headin 


the strike and the other headings at such angles ag will 
Por haula Ot 


Ns, Chisasktenn Wa 
al ‘bottom, Wo & sete 
& required, and 1s particulary wetd\ i 
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great roof Doudle stalls are often driven from 12 to 15 yd, wide, 
with au intervemtig pillar of suuetinies su yd. 

“The following wre « few of the applications of the piliar-and-stall method 
of workiug as they are carried out iu sous of the lewdiug coal feids of 


ry 

Connellsville Region (1. L. Auchmuty).—Fig. 11 shows the commo’ it 
used in the Comteiiniiie, Fu, regione Theaverese dip is about be The 
Gace and Dutt headings are Griven, respectively, ot right angles to each 
CWE OH the fave mud the bust of the coal. ‘The fuce heudings leave 








the main butts abont 1,000 ft, apart, while from these face headings, and 
4) fe epart, secondary butts ure driven, and again from these buts on 
the face of the conl the 
ee ee rooms or wide work- 
ings ure excavated to a 
Jength of 300 ft., this 
having proved the most 
convenfent length for 
economical working, 
Koom pillars have a 
thickness of 20 to 40 
ft... while the rooms are 
12 ft. in width and are 
spaced 42 to 2 ft. 
between centers, de- 
pending on depth of 
strain over the coal. 
The headings are & ft 
wide, and in all main 
butts and faces the dis. 
tance between centers 
Fia. 9. ‘of parallel headings is 
00, Tenving & wiht. 
ib of 62 M.A sotld rib of 50 ft, 18 also lef on the Ade of each make 
hending Zhe average thicknos of covet a\ Whe Leith ming, weicn, 
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# here described ani which may be considered as 4 type of the 
0 fl, the overlying measires being alicrnated layers of soft shale | 


a" ee yee of peed decay 
ri find slate.” These floor and ran a 
| y isi Led by t 
a as much as 700'Nt., and the dipot 
gs Je (ae at Lolth) is'maneh heavier 


ae points on . 
anid 

will run as igh api 

of the hain is Fenced ond 

almost level, In some localities 


A mee 
soso} bets ing 

er me 
lates 4 much more 

Fi. 10. width Chana Lalth, and not read 
distr wed. od 

of drawing ribs ig one of the beauties of hen stem, sinee itis Taner todo 
successfully in a soft coal like the Connellsville coal than in hard coal, The 





At some ae wall r 





Fis. i. 
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and contains no gas; the cover fs light, and on top of the coal there are 
Sor 4 f.of bovy Cowl; the botwin is fireclay. Drift opentnys and the double 
entry system are used. Moth main and cross-entries wre Lu dt. wiche, wath m 
Butt. plliur betweetl, ‘The ctoseattles are OW ft. apart, and 8 2A ft ean 
pillar tx left aloug the malu headings. | ‘The rooms aré about 24 fl wide 
and open inbye, the necks belug 9 1. wide and 1s flung. The pillars are 
from 1s to Ww {C, thick, 

West Virginia (James W. Paul).—The general plan of working the Pitts: 
bang ‘coal fn the northern yart of West Virginla ds ua follows: |The eps! 
measures vary from 7 lo 8 fl. in thickness, aud have ® covering warying 
from 50 to 600 ft, The coal does notdls atany placeoverss. In most places the 
com! is practically level, or husjustauiticient dito alfurd drainage, The usual 
methed of exploitation is toad vance two parallel beadings 30%, apart.on the 
fapeof theceul. Atintervalsof 600 to 000 fc. cross-headings are tured toright 
and Jeft, and from these headings rooms are turned off. ‘These erom-hendiags 
aredriyen in pairs about) or #0 ft. apart, Between the main headings aud 


ios 





ae 







Fis. 12 


the first room is left a block of coal wbout 100 ft., and on the cromeheadings 
there is often Tufte barrier pillar of 10 fl. atter every tenth FOOMs, 
@ headings are driven from 8 to 12 ft, wide, and the Toouis are made 
Mf. wide aid 25 to Yoo ft. long. A pillnr is left between Che oOKE 
about 15 to 20 fL wide. ‘These pillars are withdrawn as soon a8 
of roonis has been finished, ‘The rooms are driven in from the ent jt 
102. wide fur a distance of 20 ft., and then the roorn is inereased in width 
one side, ‘The track usually follows near the Fil of the TOM, CroseCUlsE 
on the sanin and crom-heudings are made every 76 to 100 f, andiint zooms 
abont every 100 ft. for ventilation, 
‘The double-heading system of raining and ventilation fe In vorne, 
casts are lnrely used, but a great many doors are nsed in some of the 
mines, Rooms are worked in both directions This fe the bers) 
practica when the grades are slivht, When the coal dips over the 
fms are driven in one direction only. In this vase, We TOOT AEE 
mete longer. ns much as A fi, it in the Caso Toen Wo Wee seen 
PEAird mom into the cromhending shove (yn yraciee MK 
TOP of this bed of coal, being comypoms of shale woh 























ALABAMA METHODS, a7 


heat when it ts mado wot, ‘trouble Is at thos 
gueed by avg ihe moor heave by reason of the pillars being tov for 
ie Aalcoimelons. of rooms and pillars given are for a mine (with 
covering 3) to 500 ft-thick) having @ fairly aud strong roof. Where 
bottom, thie! of cover change, these dimensions are altered to 
suit the requirements, ‘The main-heading rose may be reduced to 20 or 
40M; the Tots uuny be made 1 it. wide With 12 ML pillars, and no barrier 
Mla, uy be lest on the crose-heullinus, 
regolng plan is very much followed In other parte of tho State: at 
Teast an attempt ts made 20 do so. bat local disturbances often require 
changes tp the plan. Bes ia is followed on some purts of New Blver, 
Alabama Methods (2; Stron:))—Fig. 12 shows the common methods ured 
wy mg rng ee (ot Oe one vary com e 

from . Where the seains are thin, 

ani ix hard, and pillars of about 20't0 96 fl-nre used 10 support the Foor 








Fig, 13, 


‘geums are soft and easily broken, and much larger pillarg are left 
ctr ce and top varies; fireclay bottom atid slat» Tool are 


thick seams, and hard bottom and = stone root 
it With the pitch of the seam; this fs usually on the butt of 






The general plan of laying out the 








are dri 
slope, 20 ft. 
haraater of the root 
entry before thening the fi 
on ‘of about 6° 
teh ‘than 20°; wi 
ate driven smight up 
Where the pitch is notgrenter than 15°, double rooms ete worked with two 
fac tuck Koop ihe Hts q 
eacl ‘Keepy the rib: 
cmapty on. the side of the room: distance between room coniers 
a2 ft. single rooms are worked, the room is driven narrow 


2 
i 


idened out to nbont 25 ft. sloping gradually wniil tis 

ih ie nt tained; pallars of from 10 to 20 ft. thick Jet between the 

Foomns, and cros-cits for ventilation are made about every 50 ft.; every third 

or room Is driven ein to the entry above; pillars are then drawn 

back to the entry stamps pr pl ver over the oa) now 
from 100 to 600 ft, 





ith wide) ie When connections are made with the room outside of 











lara. ‘The average 





wo! Alr-courses usually have an area of 30.1, 
EonA) is Iaken out to vive this aren, the Toot wml bo\won wee AL 
's Creek District, Md.—Iig. 1 whows the method used (no Yne Georees 
Greek fel, Marvland. The cont shows no \ndivaion of ears, end NES 
a can be driven in any direction. ‘The maia Hea oes 
fo seenre & Nght grade tor hanling toward the WAiWh, AS, 





ings making an angle of 35° to 40° are usally AAven Akecdy OS 


a 


a a 
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rive, and of the dimensions shown, Pillars are drown n= soon as the rooms 
are completed, being attacked on the ends and from the foorms of 

side, the coul being shoveled to the mine car on a track in the room. Ve 
wide pillars are split. No effort és made to hold up the over! 

the entire bed is removed as rapidly as possible. An_extragtion Of i 

bed is considered good work, A section of the scim ts ax follows: 

Gout, 10 tn. coal, 7 Hus slate,  in.: cont, 10 in.; slate, 4 

slat, The top bench is bony aud frequently’ left 





See 
2Eel 


WEEEEES] 


Fic. U. Mouth of MI Graft 


disintegration of the roof by the alr Above this con! ts from #10 10 1. 
‘rashings,"" consisting of alternating thin beds of cou) wud abale, Uk 
brittle, andl requires considerable Umber to keep it in place 


Minerals,” Vol. 19, page 122 

Blossburg Coal Region, ‘oal te generally mined from drifts, but in 8 
fow cnses by slopes. Iz. 1d shaws the general method ndonteds the treaaks 
ure Fun ut right angles to the slips; the brent pines are split by w center 
heading and taken out as soon ne the breasts are finished. ‘The gaimgway 
pillars are taken ont retreating from the crop or boundaries of the property. 


















































iG, li. 


Wie generat average of the coal weams % not ov 
Uinelay and sre iron ore. The Aip of the veins 


f., accom, 
Utena 
Mivrrsle” Vol. 19, page 126.) 


Cont Mining. — Fig. 15 rhows tho Aoubleentrs 


ted in Indiana. ‘The entries are generals © § 
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A todd fein ra tac mies ate penerall shallow The Ram fy le is 


in this 
u 








weeded 


i" 
‘Varies 4 to 7 ft. in thickne Uh 13 ‘kod, The 
at and ries tiuinoxe oul that shoots with diieatty, ‘but ia 
peat domestic uses. About Centerville, the coal has a 

exisy pila slong the tain souds are. 6 19° yi. thlek. for ty 

q Le ie] 

SrUBPOAETT Euro yas nO for the, roves #10. 6 3a, Touma, pilings Ge 
‘Approaching weross-cut, Both room-and- pillar and fongwaik 
system, the doubleentry fi alssoss.frvartably tosed. lo tha taser 
Kosiae are Gaivee Of ach oatty of cack par of fen al 


3 
Fj 
3 
5 
i 


the rooms are 40 to 


"Ri bl fom a s carried along the straight rib, 
en a 
‘are driven narrow from the entry a distance of 4 or 5 yd. 


nd the'pl are dra’ 

Har to.10 yd. in. width is carried between them, 

the main havlage road runs in cach direction from the foot of 

the: ‘nélon both sides of this diagonal roads ure turned at an angle of 
aes smain hovlageway. These are spaced 10 yd. apart and 

¥en 50.0 0) yi, when they are cut of by another diagonal road. Panel 

peace ‘used. Where the conditions are such ns to induce & squeeze. 
are turned narrow off entries and are arranged in sets Of 6 to 12 

‘With a pillar 10 to 20 yd. wide between the sets of rooms, When the 

short distance from the entry, Shey ste © 
pe gemeee ee PS. mnewall: fates is carried Li ia Wks 
and the roof allowed to settle, as in longest. "Toe 
Pillars are taken out after the roof hus seltlea. ¥ 


Gt 
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Ventilation —The system of ventilating the workings usually employed fe 
that of conducting the wir w thy inede workings by Meus a} ane aloo 
forming the buck entty of each buulaye roud. | Prom Usis polwt if 
joni the face ol the fuoms Uiraueh the breikthrouahs af eroseoUte Iu the 
Toow pillars, revurilug theuce tv the haulage road, whied ts made 
the return airway, When, however, the mine ts ventilated be yer o 
furnuve or mn exhaust fan, the intake airway ts usually mnde 
roud, In order to avold doors at the shaft bottom, 

‘the Testo, California, method Is shown tu Pig. 16. ‘The coal scam averages 
7 ft. of clear coal, and pitches 60° ‘This system was adopted in a portion af 
the aie to get coal rapidly: for, at this point, @ shortegnadts slate. 
Tock caive in over the cual, making Jt diMcult to keep props tn 
tloor is a close blue shite wid bas a decided heaving tendency. ‘Toor Is 
an excellent sandstone. ‘There i¢ a stall but troublesome amount of 
‘Two double chutes are driven up the pitch at a distance of 26 Tapas doe 
nected ev ee ft. by crossuits. One side of each chute i tised for a coal 
chute and the other for a manway and alr-course. AUR aisianoaat isd. 

rt small gangways are driven parallel with the maln 
‘There are continued from euch chute a distance of a0 Mt. if the 
warrant it, The top line is then attucked trom the back end and the oul is 
worked on the cleavage planes: the breast, or wm, therefore f 
a Iya. face, including the drift or goneway through which the 
carried to the chutee: a ribof coal 2or it) i left between the Prenat 10 
keep the rock from fulling on the breast below, Thus in ‘breast the 















Fia, 17. 


miners have a working face of about 16 or 16 yd., and as the coal is directed 
to the eur by a light chute, moved long as the Ince advanees Uhe eu it 
delivered into the cars at small cost, and but litte loss results from the 
falling cog, a2 a aaluiman of handling ts thus obiaineda Baauedae 
above each gangway, and starting from these main chutes, an ag16 Che 
driven at about 45°, connecting with the breast gangway abowe It and into 
these chutes the coal from that breast is delivered, runs into the mals 
and frvan it is Inaded into the mine cars in the main engway. ‘These 
Ghittes serve ax & Means of keoping the main chate full, and at the 
ie Ying each breast an opportunity to wnd out coal conte . 
Jn 
» 





leo serve the purpores primarily intended, of saving the eal 
eskege, by giving te Ls mare. Tadual descent Inte The I ewoke The 
(Shgways are driven 6 f.wide. No wmivers are pectet ae 
4 4s they are Griven in the coul, except on the tooReh or 
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aide which. as before, {sa firm sandstone, It ts found safest to } 

rib of cual on the Mopet the oreane Zor f. thick, until the working face has 

pased.on 12 or 15 fb, when this 1b Iscut out and Uus all the eval extracted, 
ie ing behind and filing in the opening. As crosscuts are driven 


ts kept along thi faces, and & and 
effeetual means of securing all the ‘oral (nthe eau fe thus aiained 


Jeavo ® 





In this system: lad ehntes are dri it right angles with thi 
top the pitch; ‘a crosecut 6% A Of, is then driven 





Fis. i 


Parallel with the eangway. | Frou this crsecut, chutes are driven at same 
stance npartias ihe gnngjvay clintes (90 (\.} ak nn angle oF Se, and cross 
gut are driven every 40 it. between chutes, for ventilation. After a panel 
Of five or more chiites ix driven up the required distance, work ts com: 
menced on the upper outside pillar and the pillars on that line are drawn 
and the next ling ie attacked, and this is continued until the panel or block 
the crom-cut over the eangway. About every 80 ft. in 
{tis found advantageous to build n row Of cogs parallel with te 

jescam AB ihe pillars are drawn, ‘This serves Wo wave We CTOSMNR, 

Bf ie pillars and prevents any accidents from falls of rock. WON 

ase by this system.—{" Mines and Minerala;* Nol Sy 
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ta nae hot TBS. Se 


jonas ue 


foals tant which have af 
ioked out by the londers, "Them 





the afr-course until the hanging. wall is reached, rection 

vers, being maintained as before, A tian gular section. 

ay shown in, Fig: 18.und the tom filled With, Tose 

ess of the scum is now taken off, shots being first pi laced ‘at $5, coal 

Grawn out at the bottom us required. Section 2, Fig. 18, shows @ 

Tubbing & pillar. In doing this, the manways are soy 

fo Mar ea ft. or so, by mining on the lower bench aa 

che are drilled inw ithe Poof with long drills, which bring down. 
‘a pare as can be tenched. (“Mes anid Minerale 
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gement of the main and 
dnt eu ae chor Ov Hest kn Ess, es of anes 
roadways the arteries of the eys\er, 
fortis of the minw w dhe 
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rods or ere only ronintatned for distance of 0 to 100. 
aU broads branching at regular intervals from the ors 
the full heavy lnes indicate the permanent hanlageways, 
except only the main 
intake airway (12 ft. 
wide), running west 
from the downcast shaft 
D, and the main fourm 
nir-course (12. ft, wide) 
Jending from the’ face on 
the east side to the man- 
way around the ipeast 
which is the friad 
shat The full Vg 
Ines ‘snatcato the dlag- 

onal subrouds, driven 
cut off the working 

aces, BROWN 

ited nes The stables 
‘are located a4 shown in 
‘the shaft pillar, between: 
the two shafis, where 
they will not sontam!- 
nate the air going into 
theming, but Will recive 
air fresh from the dow: 
cast and discharge it a 
‘once Into the Wpoast cur 
rent.. This position also 
affords ready acccss from 
tither batt In enae. of 
accident, and for the 
penal of feed and 
refuse, ‘The pumps may 
be located fn any con- 
venient position at the 
foot of the upeast. ‘The 
shaft bottoms are driven 
eft. wide nearly through 
the shaft pillar, and are 








continued 10 ft. wide north 
and south through the gob. 
‘The width of all other roads 
and subroads is made 8 ft. The 
Pre. 2. extra width of the straight 
road through the hoisting shaft 
Js to provide for the future need, when the 
size of the workings will demand that the 
amine be ventfiated In four seotions or splits; and these two roads will then 
@ach form the return of two seotions ‘This will be necomplished by over~ 
casting the main road forming the shaft bottom, and carrying half the eur 
rent by this moansto the east fico, whore it is again divided, ‘The ame 
we on the West xide. The divided currents, aller Traversing LOR 
ees of tholbown respective soctions. unite and return Lo Ye Worsiivg Saas 
"Wher the rot is vers solid, the gob ronds turn off The enttwa ak se oS 





worklug faces 
one farthest up the 
throngh tunnels or 
aa. Hi 


‘of sq neces 


ts 
lathrown on the gob. 
owith, i tm taken Ir 
mine havi: 
Itie 
ease 
workir 


freely, are to be worked, 
und ‘at certain distances 
From th 
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dips, or about 
ie may used. 
Ong is in the mec hal of one of the pals of dip ted ge. nd 
‘of the other, thus necessitating that the cars be 
01 


one carr id push ied rh a break- 
through of crose-eut to the othr, Mg. 2oshows the method of workin 


fs 
H 


the method of working these 
ium where the seamsare gaseous, and 
stepped more 





Buch Arodamp, the miners simply nick the con} and Teave tt stand over 
‘ight during which the the gas elther forces t off the sold of a0 loosens it 
es ipaceaameeaty take koe with apick. (See also Highly Inclined 





METHODS OF MINING ANTMRACITE. 
A perfeotly flat searn of anthracite is seldom found in America, and even 
the ream be 


used. Feast muy start on a low pitch am 
the muy increase gradually until it becomes vertical, or the reverse 
ony cise, ‘The cleat is usually lacking in anthracite, and the direc- 
tion of driving the breasts is dotermined largely by the piteh'and by haulage 


tions, 
itches un to90°, the methods shown in Figs, 1,7,8,9, 10,12 and 13 are, 
in general, applicable, with certain changes due to local considerations. 
‘Thore 1a) lerable difference in the methods of opening rooms in anthra- 
elte and inous mines, owing to variations in the characteriatics of the 
‘the fact that anthracite will alida on chutes of leas inclination 
Haingaxeonl. Wher the pitch does Dot exceed 4°. the Conte, ae 

off abrieht ancles tn the enncwny. In morierarels Tck COR URE, 


‘betsrecn #2an(l 18°, the Tews ite RENerally ATEN BETES We WS 
Keratalooma breasts, thus securing a Tgende that perutte Mae buninge a Sa 
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oe 

Attempt is made to sdpport the rool: 
(notably the Maramoth), the eon) in the breasts is: 
arch of the upper benches of coal, which nots as a 
roof, the coal in the arch being extmoted When the 

‘When the inclination of anthracite seams ix less 
‘be opened with one chute in the center, white in, 
Into the gungway. off which the coal san. be rendily 1 
$65 gen fhiesnothed la wuplovad, (ee sense aa 
the ehute. ¢ pillars ure to be rol ping or s] 
only, it is well to keep most of the refuse on one 
top is good, and the sare driven wide, two 
cost of making the second chute is consider 
advisable unless necessituted by the method of 

Get. Brown's Method. Fig. 29 shows a panel systen 
Brown, of Lovt Creck, Pa. which gives xood resi 
from 15° to 4°, where the top is brittle, the coal free, 
Rooms or breasts are turned off the cungway in pales, 








Fig. 23. 


60 yd. ‘The breasts are about 8 yd. wide, and the pillar hetween about 6: 
wide, wDich Is dravra back ag soon as the breasts reach the sifwag 
level above. In the middle of each lange pillar between the 
breasts, chutes about & yd, tb tho 
airway above. ‘These ard provided with « traveling way on one 
Sue miners five necess to the workings. Small eadSngs, ares datveny 
bottom bench of coul, at right angles to these chutes, and about 10 or: 
wpart, These headings are continued on either side of the ehutes 
intersect the breasts, When the chute and headings are falshed, 
of getting the coal in the panel is begun by going to the end ofthe: 
most heading and widening it ont on the rh 
reached and a working face oblique to the heading 1s formed, 
then drawn back to the chute In the middle of the panel. 

ik some 10 or 


ing fuse in the uppermost section has been drawn 
work in the next seesion below is begun, and soe down tothe 
working the various sections In the descending order. Bott 
pillat are worked similarly and at the same time toward the ohitte, 
Small ars. or buggies are used to convey the coal from the w 
the headings fo the cluto, where iis run down to the ga 
the 


led into ular mine cars. ‘This aistern oir ta \ areas 
the Ionkanen bess shane any eee mint 

men can teach 1 ne une 
Safe. A great deal of narrow Work mast We Sour 
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ced. The breasts are driven in pairs wnd at 

‘of coal while the narrow work ts done, 

of the system. 1 is claimed that the 

wees With which the coal can be mined, bandied, und 
ine more than counterbalance the extra expense for the 


24 sho thod ot Drenst 
grea! amount of Tftes/OF Wien « great aiigunt 


‘® great amount 





tus pos 
m the heading @ tothe 

wor! face. Fig. 24 shows a breast 
to enable the miner to 
Trem of less (han 
platform fshown near the face of 
jecesmary, and in seams 
ib cannot be built; 
this method of working ts npplica- 
ie beds pitching more than 25°, 
to thin seams, 
ooal is 


ut 
= 
: 


af 
ae 
ES 
ui 


: 


7 
oy 


ni 
id 


¥ 


* 
torn the blow from the falling 

Coal. ‘The chutes are timbered when the 
Charactor of the coal requires it. This 





a also be employed In thick seams Fra. 25. 
wing @ heavy lp. if there is enough 
refise to Ail the center of the breast 10 that the miner can werk WTA 


plattorm. 
£28 (a) {eg section through p,p when jugulars a, 0. are werd Wo TS NS, 
pote EJ % along the sides of the Dreast 3 Pt TD) TSA BECK NAEITg AE 
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Fan along ts. Tia. 2. Section on pq. 


being pamemecticable: therefore, w Soe to ere Be 
Liyaet. Lanse coal occupies for. 5 ae 
Olid. "Thin surgige ie drawn out WrouRn a cee Coe. VL 
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the m of the coal will not in this way cause tt to fall wnd 
with the ‘if the floor is soft, th lars, Which are ateppod. 
: ao ‘not #0 to be losing the moan way ons 

u surplus is: sont down the mani 
‘cou! In the center of the ‘undisturbed, until Une Bite 


rawn. The battery closes 


i prevent the coal from running out ths the 
Pear 
3 ih Bie ut hole rita the caer, one side of the 

con) be di all 
the br we way, 


Lil 
i 
ook 
2 
: 
fl 


ioss tater thatthe bret se bs 

P pers tras 
keto 

Raise renters ie 

rourse 1c 

ie ganeway whore fe wil bo 

re aawitis ib wurpins Goal 

through a central chute, the 


a 
Ea 


in 
a 
Het 
ei 
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# 





TTT Ti T1114 


3 
ef 


he, 
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Fig, 24 


i 
ae 
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ES 


n battery b, through which the coal is drawn, 
is driven up ee the middle of the pillar for a few 
fm doth directions until each Branch (slant 
abreast near tho battery b,ax xhown, ‘The Jugu 
My Mare started at this point and conunued up each side 
‘The main airway fix driven in the solid through the 
Re ay By driving the main gangway 9 against the 
the ‘chute Is lemened, and the londing chute c 


Bi 


bid 
5 


Hesegas Sabot diver, minst the roof, a gate da placed 
check-battery, which enubles the loader to properly 
‘Coal in excess of thie amount nocessary to keep the miner 
fay be drawn through the main battery, or sent down the 
te, from which it is loaded throngh nm air-tight check-battery, 
ten are usually 8 or 9 ft. wide, but sometimes only for the 
‘Gor 8 f.; above this they ure driven about 6 f. square. The manway 
‘are Also about 6. aquare. 
seam is not thick cnough to carry the return aiowny WAG.) 
over tbe y the chutes aro driven wp in the sane Taner wh 
Be a of about 30 ft, where thoy intersect The wrens. THe 
out fust above the airway, a battery being wat in We he ENT 














310 METHODS OF WORKING. 


immediately above each chute, A manway is driven from the gang 
ap through: the mmiddie of the stump until it intersects the airway, ‘=a 
trap door is placed at this point to confine the air. This manway ismade 
about 4 ft. x 6ft., or smaller. 

98 shows i less complicated plan than Fig, 27. ‘The main ebutes n,m 
are driven up to the heading ¢, from which the breast is opened owt 


if coal through, ‘the draw- 





he breast way 
which the flow air, 
shown by the arrows, is obstrocted, there is no means of isolating the breast 
in which the accident . 

‘the venti- = 


‘eyo 

stopped, To overcome 
this, sometimes the pll- 
Vor ‘4, shown. in left- 
28, is 


m ig. 
left in each Dbrenst’ to 


rated by a few yards 
of rock. Chutes from 
44 to7ft. high and 7 to 
12 Nl. wide are driven 
in the rock from the 
RUngYay or level 7 to 
a rye iin the seam 
above, at such an 
angle that the coal 
‘will eravitite from the 
Upper seam into the 
panewar g. The work: 

, otherwine, is sim- 
Yar to that previously 


joncribed. 
Rooke-chute mining 
fontempiates the fol- 
lowing sequence of 
‘operation: 

nha thE opening of 
all gangway® and iz 
ways in the lower seam, to develop coal as yet untouched ine thick seam 
Ayling a fow feet above it, 





ANTHRACITE MINING. 811 


‘Developing the thick bed by ‘lar series of rock chutes driven 
below, workings being 0 ened out fom, chaten as fn 
work the ae tae ‘or some other plan 


brews Wi 
rt the limit of the | ite and robbing out the are 
‘eeisitag #00 ble, even if a localized crush is indus 
taken out amd the roof hax settled, ore 
ars 


in 
process continued snail uithe 


that gangway bus boon exhausted, 
in. opening lower 
‘bed of con! has heen exhausted, the lower seam 


eeaientymidortinay soothed. Workings in thls scam may be 
Fra Bran! Sirf Nok fe pot den Tre 








Fra, 


Beesiltengons with the upper bed, but to avoid the poreibis 
destroying these worklags, very large pillars must nf 
We Upper sears, these pillars may be s avantaeeonaly 
and when these 
Timit, ntiackin 
n and drawing back. 
Vwi tap toatht iho lower hed i ood, the cost of tmbering and hate 
m th pepe airways will be considerably less Who ii Vneee were 
Mie opper seam, and this diderence, in wue crake, Tey ve Hole 
Mila pay Be dciviae all ine rock chute 
a0 three undetermined points in this connection, wa. (i) THR 








PE, a pas an pe en ee, 
se es aru rehaie 
seine th tie ireans ia moo 
pty or 


Ot some a where the 
sriiaieat arate 


returns, being held up mt intervals 


Cah pa 

mine returning up the hoisting 

an to the ee 
ure passing, etc. 


doors as 


gases: erated it are carried 
Loney pa RE | 


is (oe Paap ps tobe 
fare orcoa to var ti ad 
frend Wen us is given of ris posed 


im the 
na airways of 
waite ao amet 


fans is that they increase 
a, case thie peed of 


Giese sion its pent-1 Sohte newt argument, 

in exhinust fin, a.given speed ia 

ar ‘anything oocursto block. the ‘make the presanre 
to the decrease on the sume pr rinei pie, 

lor Seams When They Are Small ond Lie, From Horizontal te 


en, the lower or main gungway boing 
shoud then be inuonally rat slant, 


maven 
is Nid, wlth. th f the small ‘hol 
F above: saeco of th spe and 
ht. These etoppings should be built of brick, 
ough to withstand sonauesion., e < y 
can ed and coupled tn. each pend st ween, 
dealing wae: eae on, 1 TOAST TOBA gre We 
the tain gamgwesy Lor STANT 





\f, CANVAS COVETS 

the londers to 

en, as the goal Is frequen 
batteries, 


he tol ns an intake and the other as m refuel. “ERIS 
driving two wangways where one ix now made to do, 
‘expense would be made up in the greater proportion of co 


FLUSHING OF CULM, 


From 15¢ to 20¢ of the coal taken outof an te 
to the methods used In the became so fine in the 
or sold 





d to flush 1 1b, of culm to level, 
b. of culm to flush i foe 


are 16 ft. long, 
top felts About ft, if the fushed material fs 
ress ite 


; re comes on it. After corn 
‘are put in close up ngainet The eta. awh Te 
JGuginat paar, and they aerve to keep the roa Syen 





METHODS OF MINING pate C 
etic creer aie 
appl his henna 


mothod of getti 
working faces Ix 8 


Sher ‘apart, 
toping.—Fror narrow deponits, there are two aaa 
Saetlier sho, gelled: sbguect tals nderhons-and 
several mifior divisions under each, 
‘Underhand stoping may be conveniently divided into hepeog | 
and. widerhanel Co 
‘The regular mevtiod of underhand stoping is illustrated In ( 
may be described nz follows: ‘The miner eeleots w place in 
orn the surface of the ore deposit from which to 
eut 6 or? ft indepth and from 6 to 8 Mt. fn length is made. 
first,or No.1, bench in the stope. After this, he continues the 
Alreetion, supporting the track, Ifany exists above, upon. 
After this No, 1 bench has proceeded a suiticient t distance 
Sor, Aa the bottom of it, which forms No. 
Ride ne bette,” Xt irs the ore sah te pa weed to th 
shore, but after considerable epeh has been attained, it will be 
provide a winze. as shown at 4, throuich which thé ore 
Deniohes eun be hoisted, Stully covered with laguing ara 
bebind each bench as platforms, to support the ae 
by the Garnish gyeiem, iw (Mhustented i 
‘aysvem just described only in. evel : 
winks sunk to tie a is te lower level, Go 
"The work ia then carried cn in siccessi e WERCORS, BH 





col 


wo 
a 
the 


systern of stoping, the ore is broken down from 
Work Is usually started from the bottor of a 
the Jower level A has been dri 
‘over the eaps and works out m sli 
y 


‘being follow: Feccending. alice as D and es ate 
cribbedt at intervals, nh vc the material may be thrown, 
wee 





in the space mn the chotes as at In 
‘value, a portion of the broken ore ts 
upon which the men stand while 


mh, 
may de carried on in a number of modified forms, all of 
meh 


athe reine ULES materi in such @ manner 


to 
the: 


iat mn, 
Sf oyerhand stoping aro that no hoisting oF pumping as 


Nie 


pemepite exvet 00 trouble in the Stopes less Tinbering, 1S Tea 
und stoping, because nO platforms are Teqvired. Vo wore 
pareae, in working stagings in vewally recovereds 


the pillars 
Bennco loavlug tne workings 








‘MINING THICK DEPOSITS. 319 


aie 
1e4 a filling of worthless material is substituted 
i ore. ‘This eystein may be carried on by any one of & 


plans. 
‘Siloing Method.—In. some. comparatively small drifts or chambers 
rom eee te jo10 fx Wf) are driven through the ore across the 
potty ad then tightly packed with broken rock, after which other drifts 
or chambers are driven aerae the first ones and ulso packed or filled. ‘This 
a is continued until a slice has been removed from under the entire 
it. is then repeated on top of the filling, taking out siie- 


The process 
ive chambers and filling them, until another slice has been removed, 
‘This method has been used {n the copper mines of Spain, and has also been 
‘Wed at some mines in the United States with varying degrees of success, 





Fig. 36. Fro. 37. 





2 Bena aoe 


Fig, 38. 


the ta lint 
prod mith more or less dirt, which eaves down wit tt; only’ 
mine can be operated ata time, and the surface of the groun 
eave ie the openings, thus ronlering: ft unfit ee ; 
“ae aly. ia this system, Fi; 
the top of the ore body iim 
Pet, Reto aacsies i comoled 
beingrof plank oF poles, and the waste materia 
Satsequently, ‘other rift are 
onitowa 1 to cave. 
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FREEGULAR DEPOSITS, 321 


ainatap ge are anny gas T 
etésadecnnt 


‘ton. 
‘aro that 
bedi ealy ens level of maine cin be productag ste 





‘SQUARE-SET SYSTEM, 

Proquenily, large masses of material are encountered, whieh it fs neces 
Times itis not 10 Ol the “ Se 
slope while the ore Temoyed, Z 
aud, at the saine time, it 1s impossible A 
to the walls'by single sticks 
oF To overcome dim 

the square-set has been, 
porting” of the walls by meats of a 
series of square frames, from 6 to 9 fe 
square, which are placed in position 
g 4s the ore is removed, use 
as frames reduces the | 


F 

4 

3 
ae 
Be) 


BEE 

Ses 
i 
& 
2 





eerie rom the outside, In this case, the square 
iber. 





IRREGULAR DEPOSITS. 


hering. Bodies of valuable mnateria frequentiy occur that 
a jar system, ‘These are Tecovel 0] 

throughoue its iy Jarities and removing it with the ee 

ber or other material as ible, Owing to the 

lar passages that occur in such mines, the work has been 

ilar levels are driven at stated 

Many of 

lexico and South 


4 or 2" <6" t 


4 by 2x 
pr oe ee Alvidea into four kinds, 
‘the ore 





















and do not include, 
similar fixed charges 


REGION (PENNA.). 


based on the results of axingle 
Srhere about 20 ane 


te economical working, 
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of costs for the Wyoming region results 
fe rede t ona which ne ‘okies Sidely seperated 


und at which the 





‘the coal is much he ses are probably also fitly 
ve of the Behuylidit and Shamokin fields. 

Jor which the following fguresnre verges ate all operated 

ing in ¢ 2pth from $0 to 1.100 fb nd many of the mines 

The number includes several entirely new and 

indergronnd plants, and the others, though not new, 

led modernized as much as possible. At these 





the ‘ 1,862,144 
wl during the same year the output Was 1,882,144 tons, 
3 3 

‘Ton- ‘Ton- 
nage. B Month. | nage, a 





179,762 | 12,84 Septeraber | 161,213 | 11.52 
164,062 | 11.92] October... | 198,161 | 13,90 
| 145/445 | 10,50 | Novernber | 298/43 | 17.15. 

177,241 | 12.96 | December TAM Lo 
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PRICES OF COAL. 
U.S, Geol 
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Siar erie tft het nook eas 
Sethe eit of eau a coke plant, ani 
a 
cote clive ogtou te roma fou 
for ‘nena Sia aoe Ret on 
Seeecire ft when the conditions are 
nd di fair fora 



















| EXPLOSIVES 329 


eo tt itr cha 2) polenta 
eta} hgh exponen ot tale ais 


and 3 
The following tablo gives the compodtion of biisting powder in different 
Composirion oF Buastina PowDER (Gutimann). 





6.0 oH 06,6 70 
125 16 20 16,7 18 6 
21.6 2 18 16.7 2 20 





are a mixture of nicrowhyasyiae with an absorbin, 

Fhich Is such that, in addition to thoroughly an 
ie Ditzoglyoorine, it is itself a gus-produci ing ‘com: 
‘AS A specific gravity of 1.6. It Is odorless, 





has a sweetish burny taste, is poisonous even in 
insoluble tn water. All Ritzogivecrine cont. 
it 


: 
E 
i 


L 

Z 
a 
Hi 


8 

<= 
4 
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it, before co: in contact with the air, becomes heat 


frozen cartridges should be thawed, as, when 
a even if they do explode, 
en, 


f 
LA 
F 
E 





i 
Ber 
i 





‘When properly thawed, 
not expose to a direct heat, but thaw by one of 
Firat, place the number of vartridges needed for 
in a room heated by steam pipes (not live steam) 
ing is done, a stall house can be built for 
i steam radiator. Exhaust steam through 


all heat 1 * Bank your house arownd with earth, 
y, freak mmamare.  Gcond, ust two watertight Kettles, one 


Hl 
hes 
Bae 
i 
2 
z 
5. 


& Be 
: 
i 
a 
ee 


than the other, pitt cartridees to bo thawed in smaller kettle, and 
Place ft Lae kettle, filling space between the kettles with hot water at, 
my, 130° to F., or so that it can be borne by the hand. To keep water 


An open, fire. De 4 
hot iron plates, or aguinst brick casing of a boiler, Do not put 
tm hot water, or expose A 



















seat fe 
sh Re Ee 
CPR Bt 
tat ete sea 


anys: There tsno ck of 
os 

conditions be neg- 

ex) jenea wil 

eas same Ty 

t of black powder to use in 

the distance 


eaten amoin Dut-fine arid. 
‘for thc first 5 or 6 in. carefully, 50 as 
then ‘with @ hardwood rurumer pack bal- 


the charge ler rater use No 
fetid of the fuse by anplving bar soap, pitch, 
i ‘lowed to renol tho 
inate Jn the cap. “Exploding by electricity ix 
e pressure of water Je so ain on the 
knd da nd dampens it so as to prevent 
the rock, remove the 
fo the penm und fre'n enp beaide fe Tle it 
quantity of explosive ean be used, and the 
, nm ee free 
Mat it is desi mble to obtain In blocks, 
Bates should be uaed 19 wide tors br Taare 
folds of r, to provent its touchir ng the: etaldes of 
Dilly af alien and the criahing effector the ke 


—Nitroglycerine explosives always t 
Taonter to develop Waa ee Tee 


ching zrch aoe an exploeer v to wy Sat 
odors Se Sad i =< 
dover the end of ths the fuse, after wale 











Fig. 1. 


ee an 


Fig, 2 








causing deflagration of the cartridge In Fis 
re oe by high explosives are much worse in the cls of d 


‘The ltr aaploder, Fig. 2, has wires And 5, whieh. 
the exploder, Sement (usually cot aa ‘hat poten 
compound (ur is 


rally saercury- fal 
copper shell. aunt pinta ie 2 Bish ta he rath explotve 
ive. 





ia io io beh i for 
ne batt 
Fro. 4. ters 
machine that is worked by elther Paling Op bE CS, ‘doy 


tack bar, or else by turning « cram 
™pireotions or Blosting by Electrielty. Drill the number of ho 




















Fig. 6. 
SALI the; ap depth and spacing of holes 


Acpenting 
ea ste the binster, of cours using bial 
pion sie urah \ mahner, Siting one 


aq 


i 
: 
Ba58 
ie @ 


see 
Hd 


: 


ther the bare 
ape ot the cotton 








larly e ground is wet, ‘This ean be prevented by 
putting under the joints. The charges having all been connected, 
hs directed above, the free wire of the first hole should be joined to one of the 
leading aaa free wire of the last hole to the other of the two 
lead he leading wires should be long enough to reach @ point at 
the biast, say 250 ft, at least. All being ready, and not 
tt are at asafe distance, connect the leading wires, one to each of 
screws on the front side or top of the bat 
of which a hole is bored for the purpose, and bring the nuts down firmly on 
the wires, Now, to fire, take hold of the handle for the purpose, lift the 
tiny (or square tod, toothed on one side) to its full length, and press it 
for neh of its stroke with moderate speed, but finishing the 
ith ail fore, bringin rack bar 1 the bottom of the box Wik. eK, 
] will be made, Do not churn rack bar wp anidown. Wh 


EE = ie | 


SERRE a ors gamete 


FIG. 9. 
Jenst twice ms 


Fig. 10, 
low 
OffsPloxtves are apt to be misleading, as eo. much di 
eompositions that are: 60) 
Pressures Developed by Explosives.—According 


i 












Mia. 

other ives: Dynamite, containing 754 nitroglycerine, 2.2; blasting 

onthe iy Hirata trogpecine 3. 

ne & mont i holes for SUving ene inking should be such os 
ndling of the drills and alse to minimize the wamber of 

h “Sea losive. a0) bpey hy wlancba sy ye AY) See 

rf far core or key is first Fexoow ak, 

BOLE TiS cores) Hee eae Cad AS when se nes 
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MACHINE MINING, 
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Sees3 


pHall 


H 


ee 
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Suachines Rave siuioet entirely 
present used in Towa, 


which is at. 





air and electricity 
machines driven: 


ly 
1k 






prrvsimations. Settee 

z Will undercut 450 49, ft. in 10 hours, while an ordt- 

sametime. Inaseam Seth ee 

4¢ to 6.1%. in thickness, the m1 16 Will undercut from 50 to 100 tons of coal 

in 10) of undercutting under these conditions has been given 
nds 


to. fi Ang botive in Western'Fennsylrania, and 10 ah & cain 
M0 ina shift of 10 hours, 

A cutter will make from 20 to 45 ents, 44 in. wide and 6 ft. 
deep, snag he moderately fair conditions, while in 


‘same machine under ordinary condit 
under particularly favorable conditios 


& 
s 
cy 
§ 
2 
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VENTILATION OF MINES. 
sees rgomuio gual oa, duced sud) vould 


THE ATMOSPHERE. 
consists shletty of oxygen and nitrogen, with small and 











ol jaMWonN gus, unl! AyUEOUE Vapor, 
chemically Combined, putexistin d free: state fn uniform 
ns! 
; By Volume. By Weight. 
os aa 
m7 mo 
100.0 100.0 


is found, its composition is practically the same, 
F he tof 1 or, eof Mite HDF With MHOE A DATORRAS 
8 Th Air decreases in welebt eutic fmol wee 
ere, and increases us we Ak yelow The sorte 





i an allowance of dn. Of barometric 
eset oF depgene from sea lovel (see calculation of 
‘attached to each merci 


ah the inehen othe ‘scale sk tha eal 
pmaroury in the basin rises as in the tul 

The of the mercury column is always oval. convex 
capil attraction, and the seale 1a read where it 1 


isa more portable form than the mercurial 
8 brass box resembling @ steam-pressure 
however, bei 
amercury eoluxnn, ins 
Within the outer case's 
aides co 


the atmospheric pressure on 1 
tele en vom partially Sxhausted to rendur it auneltive to 
an b “The movement of the upper surface of the box is 

7 Oak pee ae a“ ever and the dial ts graduated 


aS rasare The “welght of the mercury column 
z of the pressure of the atmosphere, 
downward esa aS a the soem Re SIUDe DO NS 


PreeRUre: 
chet 
mereury 


"Hence, alnce 1eu. in. of seen 








thane arta 
oS 


Ape aR Easy pe se 
cn. iy a im bi 
iranmoapbers, is 
Fired 


\ “merifte roleme, Bemis pat Haag tad enone Ties 4 
0 ive volume ‘of gases resulting from any partioular 
sa te Inn ifr soltme. we enn ascertain. the 


Jaws of volume refer to gases only, and 


cotall gases, tinder the same ennditions of tempera- 
‘the same number of molecules, Hence, the 
re of the enme rine, 
af camnonnd enbes, tinder Uke comattions ot Yeme 
Ewice the volnme nf an ator ot Wedtouen aan, 
Hone ts theae twe laws ot wnsecws potas ek 








a= Race 60g 4N 
umes, 


elit iar ben 4 


Ta nS 
e e 


of air consnmed in the complete explosion of 
leas the ratio of the relative volumes 
wand ig2: (1+ 4), or? : 5; and tooblain the 
Consumed in the explosion of 100 wu. fe. of eurbonie- 
peroraton 3 ie 280 cu. ft, 
CO) produced in the complete 
ary ide a CO, write the ratio of the atomic 
+2, which shows no change of volume, and, 
nian ne sgus CO, produced will be the same a4 
Pconenmod ny the complete explosion of 100 

ame the eta equation expressing ‘the reaction that 





Mp wa 
aoe 
‘on page $12, 


ae nara isan 


Barometric press 1 
Ber cos ts iivi2 Tb. nt the samme. teuaperal 
gravity of earbonfo-acid gas is 4 ve = 1.529, 


gi gives the ite erA of 
te nd Sears ar 
Cxpansion and eontmuetion wae 









tu 3 lute pressuire is asa 
plus Po 


ene areeree are te 


steam in the 
ported ty oe arin Racha ‘ellt be ait Gia? tal) olson Th 
jon of Volume and Absolute Tam, Aerts Gay Lussae's law) 
et ses ce it ho 
a 


‘the absol 
{nvtale or gue wil be athced Toone half ite Hed a volume: 
imes, We reduce the volume to one- 


dntake current of a mine 4s 60,000 cu. whieh ee ah Gir 
The tem] Pag 

DP Ane tewtn sinia TWF. Calculate the volume of 
minute, ance to the rulesof expansian of alr, 
Soe to the ingtensy oF lacrease of pressure, in the return 


Pee ume ck herein air, due to the decrease of pressur 


py ee et 


tem peratures, and the i toot bsolute premures, accord 
ing to the two laws stated nbove. That in. we write 


4685 2): YP: open x 


ean 23288 = 6.0 
479 < 2,116.8 


oh the sho 
per ey. aac ty evafihe patna * Soa fteatrowebiny the pum 


tare is 95 lage of aie air past te 
Bethe volume of air nto tie 


afr discharged from the pump cylinder per minute 
es AIM _ 31.67 ca. ft. (cylinder pressure). ‘The absolute pressure 


on the air in Inder is 8 +147 = 4.7 1b. ‘The absolute pressure om 
the Biienardy ciaktncaghinia promure (aT ib, "lasso 





= 65,658 cu, ft, 











ei ae 947 2: 1.87 <2; 01, x = po X 1.57 = T4.S40u. ft. 
me rn cnltlaine fe exranded volume of air or eta ft willbe observed that 
me @ eX, volume is always equal to 
ee an pd pe tite tempernitres nnd the inverse 
ves & Compound pi Ro puRBD the first 
y consists of two Babee the one a direct ratio and the other 
ren the mady of the barometer aan means of 
" 2 observe that the weight of the atmos- 
d the ntmogpherte pressure. Tn like manner, the welght of all 
‘brexeure, and id ls. preesure acts equally in all 
mcion in the study of mine ventiation, since ft 
meastirement of ire by wir or motive columns. 
es—AD at rolumun, oF motive ecm. A ea 
baso of | sq, ft, cat bee oe ehhagit aka caus 
caloulat ee 
ven pressure, divi Wremare in younts 3s 
she of 1 cu. ft, of the air, Mine premare 








densities. Tho density 
‘of diffusion of oxygen. 


MERCURY AND Ark COLUMNE, AND 
ene SAS Sone ae Eaten L8ar or Warm Oourans 

















matio of air to water is often assum ates 1.2 1,000, for quick 
fe gravity of mercury at 2° F (stan ed Cem pet 
ai 


are ere For ordinary sight ae weight y Boe . 
62.61. ‘The exact weight of 1 cti. fof pure water, at & 
me, i, however, (2.418 Ib. i 










of sarah 550) is much more rapid than ant ae 
Fis te dito ot aaa, Noe 

of the air-currenty or by the TaGvernend ob a 

tee OF Lull, nocordting to Sts ts relative dena jeusity A08 8 WRI 


Bas given off trou the Towler, BANE 


iy than 1 
wa lassi ion et ue ane exiting: 
opted ee It 
pe, place manera, rapidly 


Wo the fact that the 
rk ings 
coal by thelr own pressure, 


of 
tomes cease 
MMently Calnses a aaa si pal 
in some cases, causes flue 


GASES FOUNe IN MINES. — 


mo LA a colorless, dori 
eter. fic eruvity of of 8h niet 
eidtation, hh 


Moisture, and as its tompernture tires, Fone gala 
Saye ‘by the amon ‘of the ¢arbon OF Che coat with YEON € 
asthe lombarature rises, more givsis formed, Kent n 
terton Guo tthe laterohanger ¢emicos this eat tain 
fenite the igas formed. epemtanenus or eet tive combmstion 
the clement In the atmosphere on which all lite de 
nN is a colorless odorless, Ltt tasteless 
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‘Tractive Effort for Hach 
Cylinder. | Diam, )Welgt) TT Pressure at Various 
Driver. | Driver. 
Piam, [Stroke |rmches rounds! 3 | # | 4 

5 10 a 6,000 | 1,020) 990) 920 

6 10 2h 8,500 | 1.470 | 1-425 | 1,820 10 
3 | a2 | a | 18.000 | 200) 35150 | 1000 | 810, 
& | | 26 | aso00 | 23880. 3750) 3.900 | 2.450 
9 | a | 26 | pono |agio| 3140 | sean | aan 
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2 ot 28 52,000 | 8,050. 7,800. 7,200 | 6,550 
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HOISTING AND HAULAGE. 
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tabie: “ 
Gmde. | Dist, me | yT2e. | Amperes | ta? 
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| 40 ‘81! 61] Go (40 [83 [28 [2g 2 
40 | 40,000 | 5,000 20 j2s0 na7}106 lw ‘g 4z 
| 30 {163/110 8& 67 5 88 ff 
| | 40 Wb) 8-70 GT |e 
" ea 

























































































































































































the thus heating the rope and cutting it. The slow-speed, 
topieear ee eystem requires more curs, bat this is counderbalt 


anced by the life of d rope, Those that have tried both systems 
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has mera! practice that the maxitoum palling. power 
pf a mnle as locomotive is, approximately, one-fifth its weiht, or, 


ve is, 
a jive will pull as much as the same weight of mules 
win pally a be 
Cost of Hi —So much depends on local considerations that it is 
"to. give costs of haulage that will be of service, Mule haulage 
eres as costing. under different conditions, 5,74 cents and 7.92 
coal 


has 
a i. and in other locations 2.35 cents, 2.06 centa, and 7.15 cents 


f) tive, Over an average haul of 2 miles for the round trip. 
‘The te cnt: for onerating one of these locomotives, including the 
of trip rider, and proportion of powerhatisa cxpente, is 

oy) e toinl 
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Disintograti 
eT WS a slower roll is common; 
Griven ‘at from 1,800 to 2000 ft. por minute peripheral 
psd ‘and the faster roll at from 4,000 to. 4,000 ft Der aie 


iat tevth are fine, rarely bel: in. 
Hips: sam ean th fet al gviied it 
va to Fin. pleh and having 

idual teeth being set so as to a 


b 
@ slight about the body of the roll. The other Fis, 6, 
roll tecth having their greatest dimension 
in the, of rotation, #0 that they tend to cross the teoth on the opposite 


tooth are also set so as to form a slight spiral, and thus prevent 





blocking. In other cases, the teeth on both rolls are set in the form of 
quite @ steep . 

the reduction of coal. crushers employing hammers have 
been erushing chamber is usually of a circular or barrel form, 
and the means of hammers pivoted about central shaft 


ne 
‘These awit outby searufigal fate and, strike blows upon, the coal 10 be 






100 tons per hour of slack, 








Sueh a machine occupies 
about 8 sq. ft. of floor co 
and requires 25 Wo W HL. B, to 
run it. 





Rolls.—The prin- 
entative of this 
ine is the ordi- 







fuirly wide face and rather 
smal ameter, The diam- 
e these rolls was kept 
down for a great many years 
‘on account of the fact. that 
the chilled eastiron shells 
could not be obtained in 
large sizes and were expens 
sive and hard to handle, 
tt ‘ 5 ti With Fan seep P ree 
steel, shel ine posible to employ larger dinmeters and higher 
lip of the Gormian trys vary from 4/ face and 9” diameter to 

¥& face and 42/ diameter. ‘The distinctive feature of the Cornish roll 
A comparitively wide face compared with the diameter, and a 
Tather slow (periptieral speed, Many of the modern Cornish rolls are 
provided with rolled-stecl shells, expecially when employed for yery tine 
crushing, owing to the fact that these shells are of a more oniform 
fexture, work more evenly, can be worn much thinner before being 
and can be tried up with les difficulty thon 4s the cas 
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balls of various sizes sping @ another. 
balls travel in a fixed path, track. Gp race that 
‘of horizontal. Where it is verticals the bulls 
o Tapia rate that thelr <entrifigal force will 
k. ‘This form may be 


work soon becomes unevenly distributed, and also 
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‘machines the balls are fntroduced Into « large 
roll over one another, the ore being crushed 
between the different balls and 


ing of the chamber. In this 
style of machine the erushed 
material may be discharged 
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phery or throweh openings in 
one end of the barrel. One 
great advantage with this style 
of mill Is Uhat the balls can be 
entirely worn ont and it Is 
onh) hime to charge a 
wuficiont number of new balla 
with the ore each day to make 
up for the wear of those in 
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stg have been reported varyin from $1.30 to 
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Dart wilt Be; The to ends ‘cake burare 
and fit Minto sirllagy ted that the birs cin be set mt 
each other varying with iff the sam neta 
ta ‘les, the usnal ats being about 4 in. ‘These bats 
Fen. yes ee can be of 
Seren Mea Chat are fixed atone end only, aiente 
Nrsmaterr ab tas ones ova saan ae tae top, 30. ie spaces 
them are wider at tae bottom than ut the top, cus ving less 
plecos of material to become wer che bars. 
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rena aye an advantage in that area, 
fecn is available for sizing, and hence a greater 
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ho screen is placed about the periphery 
. The material to be sized is introduced 
through the sereen, and the other size is 
end, If the form is cylisidrical, st is necessary 
shaft on an incline s that the material will 


the Dearinua are simpler. ‘This a very. decided advantage th 
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. The amount of water used varies from 300 to 
‘The total expense for labor and fuel, including the 
4 varies from 5 cents to 25 cents per ton of ore, averaging 


‘Sovite consists of a semiciteular iron trough 2 ft. 
Hal Gate eared nner 


‘be made: wer ae required, by means of plates, A shaft 
She catice Of the trough and turing Jn babbitted Journals 
si arms or forks and is given a reciprocating 
Mt eoueoting od attached tom driving pulley at its center, ‘The 
with water at the upper end of the trough, and by the action of 
water and the agitation of the arms, the slate, pyrites, and other 
‘at the bottom wnd are caught behind the dams, while the 
ver the dans and ont at the lower end of the trough, 
Yehind the dams are died, feeding 3s stopped and. the 
ws quickly duped. This fotm of washer ts particularly 
coal mixed with fires!ay. One washer handles from 
of coal doy, ant. ove man can attend to sx washers, Each 
requires 1H. Peto operate it, ‘The larger the coal, the 
ul slope and the quantity of water used. 
general term applied to that class of concentrating 
‘the separation of the mineral from the gangue takes 
of materin| and is effected by pulsating Up-and- 
anediuirn. 
Of differant methods in use for driving the pistons 
ions of the water in jigs. Some of there use plain 
‘same time to both the up and the down strokes of (he 
employ special arrangements of parts, which give 
aslow up stroke, thus allowing the water amp 
back: through the bed without any sucking action 
istonds to make a better separation in come cases than 


tries, 
0 Jiga—This class fe Mustrated by Fix. 21, which shows a 
separation tikes place on screens supported on 
and is effected by moving the water in each compartroent 
fsssonds through tue screen, iting the mineral and allowing st to 
Ahoy giving the material an opparttinity to armnge Itsalfnccond 
wok y falling particles. Ruch compartment {s composed 
ta, One Containing the screen on the support g and Voe 
Je and wzranged so that the piston Wn W maay WAAC. Ws, 
ns tothe water, These pistons ate wsoalry Wore TAKE we, 
eceentrics <on the shaft &. Jigs opetaring Ov comtes GES 
approximately sized material, When Whe ore Wilh BEERS 
on the seréen and the batren. portion ot gangae ¥) 
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pale faint, an 1d, sometimes. tnsen- 
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3 t wmiine exheles & ‘4 quantity of deleterious gas, when 


abandoned workings, and when 


phyxia are sudden. pemation oe the respiration, of the 
‘and of the action of the senses; the countenance is 
the eyesare protruded, the features 
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is 
‘Temedy to em] and ‘inwhich the test confide 
Ws_itve renewal of the air necessary for respiration. 
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in a mine. (2) Any 
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fan used to force air through canvas pipes 


Of stearn from 6 Boiler. 
cunralgn. (2) A blown-out shot. 


2 le xe of w tame 


Mexican). me rit or mine mouth. This is the 
3 pease ope pani’ of & mine, oF to Lhe one Wi ore 
- cesive heat, with want of vonttlation, so that the 
Vapores, 
iy, ar pocket of mineral deposit. (2) The thickness of 
or other liquid: also the measure of that thickness 
number of seconds in which even quantity of the 


wore flows through a given 
yy brown hematite recently, ened i in swampy 


jon of rich ore ima mine. 
maane Of blocks Of sone oF brickwork eo fori n firm 
‘Torenke Jotnt 





n son paver and sifted. @)h dans ae 
Overhend cover of a cage. caver ye ene 
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@LOSSAR Y. Dir 583 


{fe the deop,” toward the Jower portion ofa mine; hence, 
shaped piece of alluvial laud wt the mouth of the 
UA plece of unoccupied ground between two mining 


(a)? bare by water or other agen 


ey. 
aS act of np pang for a mining 
oy 


by this ume, 
exleun),—The caving in of the whole or @ 


BS male bi Q 
Daoeltenlly, "io-ulond." Descargar un Horno.—To 


a j_ The first mine opened in a new district or on & 
m 
jak 
1) 


ir iit Ore.” Obras de Dex/rule.—Stopes, ete. 
* Out ore. le Stopes, ete. 
S yltteraily, to clear away underbrush. "Tn mfning, t0 
SPog, barren rocks; (o remove rubbish, 
~ ores. ak 
4A pantry orstorercom. (2) A secure room to 100 
6. 
ie a thin yein so a8 © 
ork = about 4 
ie diaednssmished 
freo 8 


-SEision 








ae 
fresh. 






‘not contain enough lead for «melting 
nt of two boxes, one working within the 





he mata return air 
rae cos ihre wae 


etal #late, or sit = The area 
Ky ‘To ‘unload a ear by tipping It up. 


aay an y'he vevolved to dusop the 






to a dwt 
‘of the work of a pum xpressed in 
‘obtained from a bushel oF Ob Theos otker unit of 


‘A-wall of igneous rock passing throngn strata, with or 
n hagetion ofthe strata (2) A fissure filled with 


fan, 
pl mine where ore ts ch piled, 
eg OF Other COMYeyANGG: Also alle puto of 


seams of coal, or those having # dip 
n by asocondary mineral, duc to los of water 


iy iinet eae 


fi 


micah (ase page 





narrow rib lengthwise on a shaft, arranged 
ng groove in anything that surrounds and 


sauge from fulse to true bottom. (2) The thin end 

piece of rock or coal. 

LInpartet 9 the eutiers or Geils of rogk-trilling Of 
i ‘hand oF automatic, 

of (2) A small blower of gas. 

).—Ore refuse. 

eee as a veisoune the) boundaries of 

to prevent wash dirt from being worked out by 


(English) ier me bali geanlk Sor! thiening a ‘pamp zoe part te, 


pole ae 

produced in adne yl Tomps, 

miners’ term for firedamp, (2) ith gunpowder or 
Related fi vertices erate 


Pire-Bara pi oA ane ere 
prop, ete., in the ks 
“Ragen: to pass it Rhout the consent of the foreman 


eee moeteenne official who exaraines the mine for gas and 


Fi ote eatty taken into the mine, 
lay that will withstand a great heat without vitrifying. 


Pirates ara ‘A wolxture of light carbusetied hydrogen (CH,) and-alr in 


often wpplied to CH, alone or to any explosive 
mixture 


gnses. 
#5 of exposing very hard rock to intense heat, rex 
eon rn : 
‘easter for breakitig own. 
Whole Working, 


papoose 1 wt tg poole db 
Ss ete, together ig pieces at ir 


Vein—Any mineralized crevice in the woek of very great depth. 
‘ut ptomies for tpl 
Kind of a stane "ihiat separates naturally into thin tabular 
ofr pavements and oe Hupeclally applicable to 


sega SA dowblenotated pick. 


oF 8 Eee & Workdnge separated by faults, old workings, ot 
"The sidiny or station at cn Se ‘OT AGG 
ters bring the full cate, a 
8 empty cars to Wwike bach Se = 
from w! ich coal is brought to the Sawa) 








Shoes rei a ces ‘is ale ae 
vein. 


‘alarge percent 
‘Any material Pistia toe 


aie rom tin : 
: einige em Sr sith a mat ad. 
x thro gouf in iongwall working. “(A 


r r 
ye regulating 2 ng Baal 


thown by an ordinary steam gauge. It fo 


a preps nad a plank, the plane being 
su 
‘props at liher end end. ) tn teeth of a gear-wheel or 


nodules of stone bitsy ry hollow in. the center, 
fat Yoana invented by pats ee 
ee rina Hh coal is supported while being 
aber by wintel coat in ou 
inet often, eet in he suiRe Hole 
ey cay Holdin pieces together, 


os vertical drum and framework by which the minerala 
raised from a shallow pit, 
appliance for reoal ving and tipping a car full of ore 

fa 


nit ives at the sti 
bed or ae ‘of stone, A root ts described as 


te sa ‘metal roof with post girdles, 
oe 
hat part of a mine from which the aa has been worked 
spce more or less hed Up with. 
for Gr ) To leave coal other minerals 
ba in hes nine (8) To stow Perea any Wanloes, 
rm 
stion underground of fine ena and Asc Vo 


—_ = 





a es ‘eto, by which 
the stratum lying geologically 


tains much iron and arsenic. 
ara arrow; it is fixed to the pole of a 
‘to break up and mix the wurifer- 


Rollers mthaved like « hat, revolying on a 
ined haulage ropes around curves. 
gar his own account, 
etc. by which cars, singly or in trains, 


of the product of the mine from the 
the hoisting shaft, or slo) 
fan avoh from the key royale fo tothe akew Book. 


wit 
ls per square inch. (2) Any subter. 


unds 
ee Shvew hs Th solid coal. (8) That part ofe face nearest 
ae nara 


sapply of 1 cu. ft of 
‘of orifice. 


fen roses {2) A blast hole at or 

a aa hhwise at right anglea to 
ary. (4) The Stanley Header is an entry boring 
\@ entire section of the entry in one operation. 

mie erented over a shaft. 

eaxd-frame is housed in, the structure ts known by 


ous passage for alr or for Use us a manway: a garg. 
Ing passage between two roams, breasts, or 


ows frume: 
‘A road; usually 9 t wide, in a direction parallel to the 
Plates of the coal seams, which direction is called 

course,’” and 45 generally stb port WMA som Sa Toe, 
cou! field. It is termed “on end” jn other 


Of Pooks, seams, or lodes on the face ot % 








tin thr rou ‘a shaft 


elas from @ lower to a higher 


ial whose duties are to enforce the laws negi- 


from a royalty to the surfiee by a nese in. 
el he tae ry cod a foot 


Sy, ite poole. 
‘a veln OF seatm as york 
“1 banging Wall or root the 


d taleoee rook or hardened clay, ey. generelly, 
nes, indieating the proximity of a strike. 


made of tin, in which safety lamps are carried 


Jacket. A iter 
fing double rou? walla, betwean ‘which. Yeatar 


Jump, with the addition of a glass cytinder outside 
‘Ferruginous ores assockafed with gold. 


two long links which fae 5 ‘the shock of im 
‘strike the botiom of the hole. a 


Mh A Keine fa separating ‘minerals 
ne Cphch ine for: ores or 
y,goaane of their diffirence in specific gravity; 


pis noo nk fe 
reo 100 EAE ROA an. 


ne Wy from light particles by agitakkon ia Weer. ‘| 








nt to the surface, or all coal that is hand 
‘soreens;, oka ‘that passes 


Sven (4) A ho ped one for 
to te sth sail and binge 


rail that form 


fock matter that has flowed froma voleano or 


b A tank with a stirring 
‘mud from the patio, and dily 
‘amalgam may have wchanee to precipitate, 
ees, ow Lf eaten, Indians for 


tle persunsion of 
alae peels Sbie or acct bol 


aera reat (Australi); lode oF 
tof ore formed after the 
¥ dirt or an auriferous 
at 3 hans ‘or wheeled, 
rked profitably, buk often being ® 
now prosicniy toi 


4 collar, 
ned canine ihe aise of a drive to support the 


That cuts, carries, or furnishes wood for com- 
y running parallel or nearly so with the strike 


Ww, if 
ger! et tee 





known, and does not affect the I 4 
and To¢al statutes and customs relative to odes. B 
pine i.e. a ret ts 
valiiable min 
or 


juisites forthe 
driven nat Es ticokrs 
awit ee both directions. 

Pa a 

Long Ton 20 eel 


af Lu 





Lumbrevas ger et 


a 






than broken. coal, or, when 
ize. (2) En soft coal, ail 





nt bench mark fixed in an under. 
‘the length and progress herwot ‘ts 


ation Loieaiel by the north end/oé themagnetic 
line or great circle in which the magnetic needle 
‘haulage rond of a mine from which the several 








the rope that draws the loaded cars 


of Small coal eed Fines, 

S itact Jk Horse Wainy ow actouded lo cuyhlating tenchine 
aac vio work. 

‘who has the control and ig mine, both 


Man Sonesting of one or two rect 
ier naar are attached, used for lowering am 
Ginwt Canvas bag for straining amal 
A otigehole cons meted in the side of 4. gangway. tunnel 
in ey eniatva ies tte whi 
‘int Sattar examine and repair i 
ee A grinding stone of an ‘arrasir, 0 
or henequen, etc., sucks if which ore or waste 
ee jexican).—The act of hoisting ore or waste from a mine. 


lexican A -A blanket vein, 
used as a traveling way for the miner, and alvo 


een: SBS, or both. 
eu 
u).—To Work ore for its owner on shares or fora money 










| farco ioan),—A weight of 8 oz. 
leareous mat 
’ sharp pointed and Sataally tapered round fron, used in 


jo (pan “coneentrated suiphides, 


Manoue Tamp wee cilimneye safety lamp whose chief characteristic is the 


ed eyneniymonsly with Féredamp (ee, 348). 
() A chinrze in peD per scverel | clea long, and 
wat op foaives, “on The touch end of ¢ ba 
of ron ta of ‘her metals, chietly one with sulphur, 


Vii teenie x fits broad ends for digging, 
vice With two shanks and points, used for getting coal, ote. 





slamp. 
fra), -2 yd. slong: the vein. 
).—A wick fora lamp or — Atoreh, 
fone) A git grant. Or eoricessi 
south ling, either truest approximake, 


ers must be ‘cons 
in bad state. ‘The pro} tion of 
‘bought from them ‘by the mine 


ed of earthy material. (2) A side 
ry @ 


n fearing de So teat tn. fom one oval to 


another underground. A 
‘passes into another without an any 


ed with 8 to 10¢ of pitch or tar, and compressed 


ch right has boan soctured from thi 
wah inva Teluting to xach olnims. 


0 
sos Soputized surveyor as 


d enclosure more or less surrounded by Wuild- 
“h floor of yard where argeutifarous oud t4 


deposit that contains gold in payable 


.niomatter of bogs, swamps, ete, 
mall’ eryatal a cine ot pebble forma 1s’ not 
din clay. rook. 


or the protection of sinkers working in a 
Taid as a roof over men's hends, to sctuen 
rous places, ¢g., at the bottom of ahafte, 
& table used in separating very fine ores 


thin out, or, erduily decrease in thickness. 


iver. 
dhotiig souk a Gress the OAc oF | 





602 Pro GLOSSARY, PLA 
Poi agi ere te a ey 
(2) Se ee eet 
‘ae grt a ne 
ike ta fine cone 
i re ke oe na 
ra of lig ees fm mach at work 


pa She hee a af aod ld mm 


Pilar An agar nex ro tom we per 
Piting Lone si ren inte ee 
on wl en fo 


a oar 
1) solid block of varying in 
Rac ae Ser 






Room. —A. 
‘are left on either 
the erent elves ah 


ite clay. 
Ai ree carried into the working pl rn 
rutting and washin raver ter nc 
Raat (a) The underpound perton oy 


ings. (3) vel pit, ; 
ri Bae AT und or platform wheré the ts 
Pit Bottom h ofashat | 
s Zotom, i 


Hotted to @ hewer 
lace," or dot “ place.’ 
accumulation of mineral in the 
Placer Mining —Surtace mining for gold where 


Plan Hh) Phe ayster. on, which 1 colors. in oneat SL 
na te ele. (2) Ata OF Nan O€ Wie et 
i erorersents ape nd nadereroung rong vs b 

ia (Mexicans pig of lea, ee Kee 





eee eee ae 


a mine oF a heading by forcing fresh air 


plumb-line or plumb-bob. 
howe or tend ound tn slage 


forces ite way through the paddle clay into 
through tho elute the leakage point, and 
fo them Unt the leakage is topped: 


toa string or fine copper wire used 
 gmmbering. (2) A plumb-bob for 
al 
mp working in the plunger case. 
oe barvel ta whieh the plunger works 


‘men at work in amino. 
ng out ofS seam of coal or other mineral over & smal) 
sped receptacle from Which coal or are Ls loyded 


D ites. 
died fr drilling in the old fashion with rods, now 
dnilisng mothe. 
)when in & molten condition, by stirring it up with a 
the longer end pointed and the shorter en aam- 





‘Gres oF concentrates. 


Ivor. 
frame or hai over t sini, 

ey frame or dat teak ear over a that. Gh 
from Its seat Instoad of being Ninged. 








like mineral eneoun= 
Aferous, 


‘ Foret tis ‘Of rousting 
zt i re ay aes sal to be 
the chee ininerals indicate richer mineral 
etive. (2) siete 
: fenally moved, or readily ylelding to pressure. 
of 4 mine, 
a a 


conducting water to or from the place where It 
aie ae, the hendraee, and the latter 


var ida buckets for elevating the ralf. 
nw! th the imbers appear Like Toot miters. 
h Toasting of Atle 


‘tin-w! 
cel with teeth or pins that catch into the 


‘oF steal portion of the tramway or railroad, 
sa , Derbyshire) Fissure vein crossing strata. 
e pin a ap (2) A device for raising water 


hi cobbil 
A 


s hoff into various divisions. 
i! Fpnerence, wbove a seam that falls readily on the 
“See Following Slone. 


si ghammer attached at one end, which siznals by 
‘metal, When the signaling wire to which it is attach 
n bottom of a mine when soft and slaty. 
venkat acres or moving ore it's furnaces 
=A Chiltan mail 
from one wall to the other, 
lameter of a bore hole, 


quarts. (2) Hed fork of miluvicl swe, 
fat aie, drives mate in the equntey wok cx Te, 








ement of a coal seam over greater or lees aren, by some 
tion of fixing or repairing wooden eye guides in 


in the roof or floor of a mine, 
‘or wooden wheel or eylinder upon which the 
Just above the floor, 
—When the surface is much varied by many small hills and 


fit 
a Chop iprrescey Pee es ‘used to 
| top subterranean passage. 
| -A aystorn of working cowl similar to Piarand-Sta, 


eee ofa winding 
' 1) —Ruby RS 
Bound. Geet as either rhnad-clcked. oF, after ads oven 


epaaper — to the owner of muistere aoe by the lessee. 
ea of w given length of airway; that is, the 
area pen "aides wdded together, or the perimeter multi- 


po ext Bea etke coun or direction of « vein: 
Sones Crushing of pillars of cout. "(2) ‘The length of 
cee found 
ound at ae p or cross-bar of a Jadder, 


eer one By it is to run mine cars by gravity from 


to the gun, 
Banning -A sinking ‘eer of ‘Things constructed to lengthen or shorten 
at fg aiding ot telescoping wind Dore 
of exploding blasts by filling a hollow stalk 


cn way 

mos at pean hen lgnttirag i, 

aah ota ot rh oxide ‘of ison oF manganese, 
eS by ton Doxa le. 

Sos (Mexican) —A basfil of ore. A mine Ix sald to be de Duena saca when 


yar jwaNtities of ore easy Co get o1 
Sailiean iclinal, a hogback. 
adioach—A depromio 














nin thestrata. Sec Roll, 
Saddle Rerf—A reef having the form of an inverted v. 


fitted with an apparatus for arresting {ts motion fn the 
ethan ges th the ie rope breaks 


Gitchea= Ayn Miinnices fitted to cages, to make them safety cages, 
Door—A strongly constructed door, hinged to (he Toot, ak CRESS 
epee rah hong ae to the gaan Sos Seed ‘ase WET 
lamaged by an explosion ot 
poe wit slow] burning ‘powder im the center fot eS) 


Vili 





return 
return ate paper Sct 
st, underneath tt tn 
the OF Sua Diese cloves:h 


eee. nication with 
eee 


aa enon 
dt for concentrating fine grains of ore, which 


ing. “a ae ed ea phon nee ae 
jd with bl : 


ituminous: 
on I from ts caiting edigo oF bi 
Hisal rave tae Sond ise ithe cuiting of 


afar pest ct ganna 


together, ‘fr supporting hoisting tackle, 


circumference over which a rope is turned 
‘of power or for winding or Hauling. 


lied to coal that has been so crushed and fetured that 
npn small pieces. ‘The term is also applied toa Pers 
M nds bollow and breaks into thin layers of slate or 


en roof of con! mine. 
tin m3 aren of fai set or nine adjacent bords, 


as = = aaa » (2) A or 
Batizyednd Oaedime open say move: as eo aey seth 


th 
ce fixed to the ends or sides of cages, to 
esta teat OEE Tare Of a what oe 


The a 
(a) Te pace, APEIng, toy test ce ve a ea 


a 








Soca ne 


‘the sip 


ss [fanny Sota whlch an areh spetngs, and upon which 
3} Fy bbe 


or pillar of Hib wong tes chiro Tonga OF 


n 2 in. to $ in. thick, 4 ft, to 6 ft. and 
ehibd aote of feamay of diner tn ahatte oF 
pret feof coal ad tas diate: 

toi cl ee 
seek oy ae 
ay ari between the ful 
rea en rn ag ee 
norows «pillar, to connect a breast 

" aioe it 
etry nea (2) yu i ted 


n or icks the slate oF bo: 

4 ze nye seo ay it 

ite for conveying Hate or bony coal to a poeket from 
aded int il 2) A chute driven through slate. 

y cou! tong the face to tho oad end where itis 


nded hammer. 
foundation pieces or cross-ties on which rails rest, 


-A paddle. 
der fitting: over tw to hold them together, 
muriacosat rein wala < 
(covering the outerop of a seam, 
‘of regulating the workingmen 
i hea Wet le of coal, the Wages Hone and 


or suction piece of a sinking 
tera ike a tists within it, to. 
ef the whole column 


epee dieters mill or from @ drill hole. 
vi 7 fine oFe WHICH passes off in tho. water frou 
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ining a rine by meansal two or more pumps a 
ech of which Miss the water to the next pump above, 
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i A ‘product c of slow eeouiee in ina peice) 

‘aie, It burns and wil support combustion. It is extremely 


je commercin] name for metallic Un, 


a dri workable seam of mineral 
ie te being siccemstully worked, 
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—A ipl Tossing up dry powdered wmir\ferons tants 
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CARBONDALE, PA. 
FOR ENGINEERS 





CAN BE REPAIRED IN A MINUTE 


| 
Wekeges eee or sent ane oa receipt of price, 35 cents each, 
| Bfor 81.00, use. 


’ 


MROELLENT For Fieto use 
| 


lat 


‘of 83.00 per dozen. Give width of tape in u 


CLINTON ALEXANDER, Engineer 


127 Market Street, Clearfioid, Pa. 
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A BROKEN TAPE 





HIGHLY ENDORSED WH WWE REAVER 
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Electrieal Supplies 


Wy Mines 


Our GENERAL CATALOGUE No. 6 shows a com- 
plete line of Electrical Supplies for Mining Plants—such 
as Trolley Wire Hangers and Clamps, Feeder Wire Insu- 
lators, Incandescent Lamips, Sockets, etc., etc. 

it wilt be mailed to any address on application. 


THE OHIO BRASS COMPANY 
MANSFIELD, OHIO 







THE CYCLONE DRILLER 
DRILLS HOLES GHEAPLY 


For Prospecting for Gold, Metals, Coal, Gas, 
Oil, or Water 


Write for Catalogue 


THE CYCLONE DRILLING MACHINE CO, 


ORRVILLE, OHIO 





EMAUS PIPE FOUNDRY ‘ore ovsnan, emu tows 
Donaldson Iron Company 


Manulacturers of Cast Iron Pipe 
Flange Pipe, Lamp Posts, 
Ete. 


Abt PIPE CAST VERTICALLY Specie! Castings for Water and Gas 
EMAUS, LEHIGH CO., PA. 
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Vernier Compass with 41-inch Needle, Fold- 
ing Sights, Two Levels, and Cherry Tripod 


$22.50 


Technical Supply Co. 


SCRANTON, PA. 


Dealers in Mining and Scientific 
Books, Surveying Instruments, Draw= 
ing Instruments and Supplics, Mining 
Instruments, Fine Mechanical Tools. 


Supplies for Students of the Inter- 
national Correspondence Schools, of 
Scranton, Pennsylvania, a Specialty 
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ESTING Bnoyze 


; ACTION OF MINE WAT 






/ EXPOSITION 
aed N.Y. 
IE YOUR MINE WA 


4S STRONGLY ACI 
| Sematlcure tahoe Aesisrine Fees ete 
AS MANOFACTORE! 


PAUL S. REEVES & ‘SON, 
* PAILADELPHIA, PA. > 
_ Brass,PhosphorBronze, and Manganese Bronze Castings. 
FOR BEARINGS AND ALL OTHER PURPOSES. 
BABBITT METALS. 


[amore noe ances. 












ur experience in the manufacture of ‘min- 
ing pumps covers a period of er of a century, 
dutitg which time the subject ciesieee given our best 
though and almost exclusive attention, resulting [a 
demand for our product that is extremely grat 
Swe have not come (o the conclusion that either ourselves 
or others have exhausted the subject, and that further 
efforts to attain greater perfection are useless, but tothe 
contrary are constantly bringing out something new. 


OUR LATEST SUCCESS 


ds our entire new type of steam end for duplex direct 
geting pumps, with adjustable cutoff appliance, whlch 

its great steam saving effect, is destined to 
miltenct still greater attention to our mine pumping 
machinery, 












Cc oyne Steam Pump Co. 


ASHLAND, PA. 





{Flushing Culm: 
}Hard Maple Pipe} 


WRITE US FOR PARTICULARS AND 


TESTIMONIALS 


3 A. WYCKOFF & SON Co., Elmira, N.Y. j 


isbins Engine Works 


Manufacturers of 


HOISTING ENGINES 


For All Classes of Work 
STROUDSBURG, PA. 


$ TAMAQUA MFG. CO. 
a TAMAQUA, PA. 


% snd ore Cleaning Machinery 


Over 6oo Christ Jigs in Successful Operation 
MANUFACTURERS OF 


ALL KINDS OF MINE EQUIPMENT 





Morgan Electric Third 
Rail Haulage System 


‘ 


160 H. P. Morgan Third Kall Locomotive 
Manufactured by 


Morgan Electric Machine Company 
East Chicago, Ind. 


No sand, trolley pole or trolley wire used. Positive work- 


ing with light rails on allgrades. This system is nowextensively 
used by many of the large producers throughout the country. 


GOODMAN MANUFACTURING COMPANY 


Selling Agents 


Mainessy sedans Chicago, U.S. f. 


Manufacturers of 


Electric Coal Cutters, Generators, 
Motors, Traction Locomotives 
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Porter Conresea x Locomotives 








Steam Locomotives for Mills, Collieries, Contractors, ete. 
Air Locomotives for Mines and Hazardous Surface Use 


All Sizes, Designs, and Gauges | 


Catalogue free on application of mine operator 


H. K. PORTER COMPANY 


547 Wood Street, PITTSBURGH, PA. 





MINE CARS OF STEEL OR WOOD 
FOR COAL OR ORE, MULE OR MOTOR HAULAGE 


OCR SMW CHNTOR BUMPER SiR CAR 


THE WATT MINING CAR WHEEL CO. 
Barnesville, Ohio, U. S$. A. 












LLIPS MINE AND MILL 
SUPPLY COMPANY — 
| Mine and Coke Works Equipment 


South 23d, South 24th, and Mary Sts. 
PITTSBURG, PA., U. S. A. 




















Patented Waste:Packed Wheel 
‘Simplest und Most Effective Self-Oiling Wheel Made 























MINE CARS, CAR DUMPS, CAR COUPLINGS, 
COKE SCRAPERS, _ LARRY WAGONS, DRUMS, 
SCREENS, WEIGH BASKETS, SCREEN BARS, ETC. 


Contracts for Tipple Equipment Complete 


OUR PATENT CROSS-OVER DUMPS ARE USED EXCLUSIVELY 
BY THE LARGEST CONCERNS IN THE COUNTRY 
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Let Us Submit Plans and meee 








Mine-Car Hitchings | 





GOOD MATERIAL PROMPT DELIVERY 
REASONABLE PRICE 


Wm. Harris & Son 


Catalogue P. O. Address, Pittsburg, Pa. 
pplication Telegraphic Address, Allegheny, Pa. 


USED EVERYWHERE IN 


Coal and Rock to 


WITH PROFIT TO MINER | 
AND OPERATOR . . | 
Beware of Imitation. None Genuine Without Our Trade Mark 








MINERS’ S\WPP\N COW AN 


St. Clair, Schuyikil Co, Pa. 


Pod A 


MINES AND MINERALS 


THE LEADING JOURNAL 


IN THE 


Mining Industry 





Don't go it blind, if you are connected with Mi- 
ning. Whatever your interest in that industry, 
MINES AND MINERALS can help you solve the 
small troubles, overcome the big ones, and sug- 
gest timely economies that will result in paring 
down the expenses and heaping up the profits. 


&) 
by 


#2 pays for a year's subscription, or 50 cents for 
three months. Don't think it over too long. 





MINES AND MINERALS 


Department P SCRANTON, PA. 




















THE STORY OF McHALE 





—| 











‘ago, there toiled a miner by the name of Michael McHale. 

McHale worked hard—and made $2.00aday. That 
= is, when there was work for him. In some months he 
would: get only five or six ‘‘shifts,” and that meant but 
$11 or $12 for his month's wages. 

On this meager income McHale supported his wife and two 
children. 

It is needless to say that McHale belonged to no clubs, and 

the cheapest theater was too expensive. So when he wanted 
to spend an evening out he went down town and played seven- 
up and euchre with ‘the gang."” 
‘The gang” were all like McHale, and played for a very 
small stake—they did not try to outdo John W. Gates or the 
Dalys. Nevertheless, when McHale pulled out five cents ahead 
he had won two and a half per cent. of a days’ pay. 

But one March night McHale didn’t show up at the gang’s 
social session. Nor did he on the next night, nor the next. 
For two weeks the gang missed McHale before they found out 
the reason for hisabsence. Then there was much merriment in 
the camp of the gang. But McHale ignored their chaff with a 
twinkle in his eye that would have said to the keen observer, 
‘‘He that laughs last laughs best.” And the gang continued 
to shuffle the cards without McHale. 

The following October they saw their old friend appointed 
a fire boss—then the merry laugh of the gang became less audible, 
and McHale's twinkle brightened. In June, 1902, McHale was 
given a position as mine foreman. It was now McHale's time 
to laugh. 

On the evening of April 14, 1904, at a meeting and smoker 
held at the I. C. S. Assembly Room, 18 West Market Street, 
Wilkes-Barre, Pa., Michael J. McHale made a speech—and here 
is what he said 

“Mr. Chairman and Gentlemen: I'm not very much of a 
speaker, but if you will give me your attention I'll try and tell 
you in my own way what the I. C. S. has done for me. 

“I think it was about five years ago 1 met a man when I 
was coming from the pay office, and he said to me: ‘Did you 
ever hear about the International Correspondence Schools, of 
Scranton?’ I told him I heard something about it, but I could 
not see that education could help me any, and, what was more, 
I could not pay for it if I thought it could help me. I showed 
him my pay envelope. It contained $11 for the month's pay, 
to support a wife and two children on for the month, and I 
asked him if he thought that I could afford to take any educa- 
tion on that kind of pay. But that did not make any difference 


p=: in the shaft of a Pennsylvania coal mine, five years 
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you can see 

‘I didn't miss any Sundays. I used to go down on the 
green of an evening and flip the pennies and shuffle the cards, 
playing seven-up and cuchre with the gang. Sometimes I'd 
owin five cents, or maybe I'd lose five cents, but about three days 
vafter J paid the $5,00 the first lessons came from the Schools, 
and I started to study my hour a day, and the gang missed 
McHale. About two weeks after that the gang found out that 
{ had joined the Intemational Correspondence Schools, and 
they all gave me the merry laugh, but I promised that man 
that J would study an houra day, and I intended to do it, and I 
did do it, While at my work I’d see the mine foreman and 
the fire boss come through the mines and measure this way and 


Way, say a few figures im their heads, and I used to aay 
iyself, ' Well, errs smart men;’ but J could do the same 
know 
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to work in the breaker when I was eight years and 
old, so you see I didn't have much of an education. Of 
course, I lenew that six and two made eight, but that {i about 
all that I did know. 

"After I had studied the first year T could do the examples 
‘as good as any of them. I don’t want to be braggin’, but I 
think I can figure cube root and the equare root with any of 
them now. You can go down there on the green now and you'll 
find nearly all of the same old gang shuffling the cards and flipping 
the pennies, but If you want. to find McHale, come up to Mineral 

Colliery of the Lehigh Valley Conl Company—a well- 

paid mine foreman who owes ull his success to these Schovls.' 

‘The story of McHale is but one of thousands of staries of 
success through the I, C. S. which are being furnished us con- 
stantly. If the International Correspondence Schools could do 
what it did for McHale, can it not do as much for you? 

‘We can help you qualify, in your spare time, far promotion, 
‘or a more profitable occupation, or to commence work at a 
‘better salary than if you started without training. 
|| We do this through our system of training by mail. Our 
| Courses are inexpensive—from $10 up, Textbooks are furnished 
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with a pump that gritty, 
sruddy water raph id ins 
jure. 
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Pulsometer 
Steam Pump 


requires neither engine, 
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t foundation; 


Has no exhaust steam. 
Operates as well suse 
pended as stationary. 

No ly deranged in- 
side or outside mechan+ 
tam. 


For Coal 
and Ore 
Washing 





dt is especially adapted. 
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KEUFFEL & ESSER CO., "Zit" NEW YORK 


Fi _ CHICAGO, ST, Louis, SAN FRANCISCO, 
Branches: \14 Madison 'St. 708 Looust St. $03 Montgomery St. 


Drawing Materials, Surveying Instruments, Measuring Tapes 
All Requisites for Draughting Room and for Field Work 
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Pocket Omnimeter 





pestors adh 
level, Abney level, clinometer, 
contact level, plumb, square, 
sighting. compass, sighting: clt- 
r 5 x nometer, alidade, Weight. 5, 
ounces (aluminum), in sewed leather case, Send for descriptive circular. 


K. & E, Measuring Tapes 
STEEL, METALLIC, LINEN, POCKET 
Special Tapes for use in Mines 





Comptete-catalogue, 500 pp., sent free on application. Please state pro- 
feasion when writing for catalogue. 
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Surveying Instruments, 
DRAWING MATERIALS. 
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The Digest of Mining Literature 


in every number of Mines awp MiverAts contains the princl- 
pal polite of the hest articles appearing in the mining journals 
‘of the world. 


12 Months for $2.00 
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